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The Old Water Tower on the Lake— 
Winnetka, Ill. (1893-1935): The Old 
Octagonal Brick, Tower Stands as a 
Landmark in a Picturesque Setting on 
the Lake Bluff. The Steel Work Enclosed 
Is Still Doing Duty as It Floats on the 
Main Above the Filtration Plant and 
Pump Station. ‘* 
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TINHE most economical material 
) known to the engineering pro- 
fession for the purpose of trans- 
porting water underground is cast 
iron pipe. Mains laid two centuries 
ago are still serving, having paid 
‘or themselves many times over. 
Yet the cast iron pressure pipe 
ndustry goes on improving this 
ong-lived economical product. An 
mportant development of recent 


years is the Super-de Lavaud Proc- 


US. SUPER- de LAVAUD PIPE 


Installing Super -de Lavaud Pipe 
in mountainous terrain and winter 
weather at Greenfield, Mass. 


ess by which gray iron is centrif- 
ugally cast in a metal mold without 
chill—a trail-blazing technique, 
perfected and patented by this 
Company. The outstanding result 
is doubled impact strength. Users 
find that Super-de Lavaud Pipe is 
not only stronger and tougher but 
more ductile. Nearly nine million 
feet have been sold and installed 
in less than two years. Ask for 
descriptive literature. 
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Centrifugally cast in a metal mold without chil 


CAST WITHOUT CHILL IN A METAL MOLD 
UNITED STATES PIPE AND FOUNDRY CO., General Office: BURLINGTON, N. J. 


Foundries and Sales Offices throanohant the Tnited States 
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FUTURE ARTICLES 
To Appear in the Next 
and Subsequent Issues 


“Unique Features of Milwaukee’s New 
Filtration Plant” are to be described in 
a joint article by Louis R. Howson, Con- 
sulting Engineer and J. P. Schwada, 
City Engineer of Milwaukee, Wis. 











“Garbage Disposal via Sewage Treat- 
ment” is a subject of considerable cur- 
rent interest. Cecil K. Calvert, Engi- 
neer-Manager of Waste Disposal Piants, 
Indianapolis, Ind., will disclose the re- 
sults of large scale experiments, where- 
in ground or shredded — garbage has 
been put through the Indianapolis Acti- 
vated Sludge plant in varying quanti- 
ties. The disclosures from this pioneer- 
ing test are both interesting and illumi- 
nating. 


“4 New Method of Applying Copper 
Sulphate to Reservoirs” is to be describ- 
ed by R. F. Goudey, Engr., in Charge of 
Water Quality, Los Angeles. The scheme 
involves the use of pulverized sulphate 
of copper and a broadcasting dry-feeder 
located in the stern of the boat. The 
method proved labor saving, more 
economical, more uniform and efficient 
than the bag or spray methods. 


“The Patent Situation in Sewage Treat- 
| ment” is to be aired and discussed in 
f an article by Paul Hansen, Consulting 
; k Engineer of Chicago. 

\ 


of Pumping Equipment” presented by 
A. M. Brenneke, City Engineer and 
Supt. of Utilities, Dennison, Texas, is a 
discussion of suggested buying methods 
q to be employed in drawing specifications, 
ae | comparing pumps, and analyzing bids. 
‘a Buying “pump performance’ and there- 
fore pumping economy, rather’ than 
! pumping eapacity for the lowest dollar 
per unit, is his theme. 


f “Evaluating True Costs in the Purchase 
Y 
. 


“Sewerage Kinks’: In a near future is- 
sue A. M. Rawn, Assistant Chief Engi- 
neer, Los Angeles County Sanitation 
Districts, will describe some of the 
“kinks’’ employed in operation and 
maintenance of the District’s Sewerage 
system and treatment plants. 


“The Odeeometer—Its Place in Sewer- 
age Treatment” by Professor L. H. Kess- 
ler, of the University of Wisconsin, will 
describe the basic principles of the in- 
teresting ‘‘Odeeometer’”’ (Oxygen De- 
mand Meter) and its applications in 
quickly revealing oxygen balance and 
facilitating control of the activated 
sludge process. 





“Practical Problems in Water Distribu- 
lion” by E. W. Breitkrentz of Los 
Angeles, constitutes a discussion of ex- 
periences in construction, repair and 
operation problems in the Los Angeles 
Water Department. 





“Specifications for Filtering Materials” 
will be discussed from the standpoint 
of basic requirements by John R. Bay- 
lis. He will present a set of suggested 
Specifications which have been drawn 
from knowledge gained during several 
years of experimentation at the Chi- 
cago Experiment Filtering Plant and 
observ \tions elsewhere. 
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@ This Crane gate valve was 
recently dug from the ground after 32 years of 
being “buried alive” —“alive” and working every 
day since 1903. The handle was eventually torn 
asunder by the long-handled tool used to operate 
the valve. But the stem, packing, gate and guides 
were in excellent conditicu, good for years more 
of the same dependable service. 

You may not contemplate burying your pip- 
ing system underground. But you do want the 
working parts to have stamina to withstand hard 
usage. This stamina you will find in Crane valves 
and fittings, because they are carefully made of 
scientifically selected materials. 

There is a Crane valve or fitting for every part 
of your plant piping—for low pressure or high 
pressure, for ice water or superheated steam, for 
control, for safety, for throttling. Call the near- 
est Crane branch for quick information on any 
valve or fitting problem. 
Crane representatives 
will be glad to give you 
the benefit of Crane’s 80 
years experience in the 
design and manufacture 
of valves and fittings for 
every industrial use. 





CRANE CO., GENERAL OFFICES: 836 SO. MICHIGAN AVE., CHICAGO, ILL. ¢ NEW YORK: 23 W. 44TH STREET 
Branches and Sales Offices in One Hundred and Sixty Cities 
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Re} lem sia: 





Crane No. 431 Gate Valve 


i Sturdily built with solid wedge disc and rated 
for 150 pounds steam pressure. 


Le et 


2 The rising stem indicates position of disc. 
3 Has deep stuffing box fitted with gland. 


4 Disc faces machined to provide extra allow- 
ance for wear—giving longer service life. 


5 Generous stem thread engagement and lib- 
eral length of thread at bonnet joint. 


6 Ale made with flanged ends, Catalogue 
No. 429. 


CRANE VALVES, FITTINGS 
and PIPE FABRICATION 


Yes—we would like you to mention WATER WoRKS AND SEWERAGE. 
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* * . * + * . * * * 


“In the Still of the Night” 











YOU HAVE ENJOYED THE EVENING AT LEISURE 
YOU HAVE GONE TO BED ° ° ° ° ° ° 


@ Back at the water plant your night operator may be confronted 


frequently with emergency tastes and odors that spell trouble. 


If you have instructed him to use NUCHAR in increased quantities 
at the first sign of raw water change your rest will be uninterrupted 


and a trip to the plant in the early hours of the morning avoided. 


We offer this as sound advice following information from over 800 
water works superintendents and chemists who say ‘For taste and odor 


control depend on AQUA NUCHAR." 


This ad was written "IN THE STILL OF THE NIGHT" by 
Fred Stuart after returning from a Night Club. Fred no 
longer has any plant problems as an operator. 


INDUSTRIAL CHEMICAL SALES COMPANY, INC. 


230 Park Avenue IS: 205 W. Wacker Drive 
New York City nami Chicago, Ill. 
UY 





* * * * * * 





When writing to advertisers please mention WATER WORKS AND SEWERAGE—Thank you. 
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NUMBER TWO OF A SERIES OF FAMOUS PIONEERS IN CHEMICAL HISTORy 


MICHAEL 4 
FARADAY gH 


T; 
Y 
(1791-1867) 















































ICHAEL FARADAY, best known for his pioneer work in experimental On March 5, 1823, a visiting 
ret : oe ' : -™ : scientistatthe Royal Institution, 
electricity, was also a pioneer in the liquefaction of gases, notably chlorine. Teadlen aaduiaiaed Bikes 


Thus, early in the roth century, he laid the groundwork both for the modern elec- Foraday 7 using soiled oe 
ree . a pont . wa . ware in his experiments wit 
trolytic manufacture of chlorine and for present day methods of chlorine distribution. chlorine hydrate. The next day 
Nearly a hundred years passed, however, before liquid chlorine came into its own the visitor received a note from 
$ ; hel ‘al dity. Mathies ca 4 aul =: lite Faraday reading: “Dear Sir: 
as an important industrial commodity. Mathieson, first to manufacture chlorine The oll you noticed yesterday 


products in the United States, has always been in the forefront of new develop- ~ e out to ms aoa evn ee 
ments in the production, distribution and efficient application of liquid chlorine. a ag om Tee 


The MATHIESON ALKALI WORKS (Inc.), 60 East 42nd St., New York, N.Y. 


SODA ASH ... CAUSTIC SODA . . . BICARBONATE OF SODA . . . LIQUID CHLORINE . . . BLEACHING POWDER ... HTH AND HTHE“15 .-- 





Do you mention WATER WORKS AND SEWERAGE? Please do. 
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96% LESS 
INITIAL 
LEAKAGE 


in Bell and Spigot 
Joints made with 





ALEAD 


Using Tegul-MINERALEAD you can meet any rea- 
sonable specification immediately on turning pressure 
into the line @ Reduction in initial leakage amounts 
to as much as 96% @ What leakage there is takes up 
in the same way as in joints made with ordinary 
sulphur compounds, 
CANNOT CHANGE IN COMPOSITION 

Tegul-MINERALEAD comes in ingot form, like MINERALEAD. 
Easy to ship, handle and store. Cannot change in composition 
between the factory and the job. Impervious to moisture. May be 
stored outdoors in any weather. Faster-working—ingots may be 
added to the melting pot as needed without delaying the work a 
single minute. 

MORE ECONOMICAL TOO 

While slightly higher in initial cost, Tegul-MINERALEAD is 
eventually decidedly more economical. Read advantages under 
PHYSICAL PROPERTIES at the right. 

OTHER USES 

Tegul-MINERALEAD also serves for setting traffic markers in 
concrete roads, setting bolts, guard rails, etc., in concrete, jointing 
acid-proof bricks in floors and tanks, jointing terra cotta concrete, 
Duriron and Transite Pipe © Can be produced in any degree of 
plasticity from relatively hard to rubber-like. @ Write for full 
information. 


THE ATLAS MINERAL 
PRODUCTS COMPANY 


OF PENNSYLVANIA 
MERTZTOWN. PA. 


Manufacturers of 
G-K SEWER JOINT COMPOUND 
MINERALEAD 
AMPCO SEWER JOINT COMPOUND 
ACCESSORIES VITROBOND TILESET 


At PLAINFIELD, New Jersey 
main with Tegul-MINERALEAD Joints and are glad to report that it was much 
tighter than any other line we have ever laid with compound joints. Some of the 
line had to be backfilled before we could test, but no leakage showed on the surface, 


except from a cracked pipe. 


Consider These 
PHYSICAL. PROPERTIES 











Tensile Strength—600-700 lbs. per 
square inch. 


Crushing Strength—A _ cylinder 2” 
diameter, 4” long has compression 
strength of 5,000 lbs. per square 
inch. 


Modulus of Rupture—Bar 1” x 1” x 
7”—2,000 lbs. per square inch. 


Resistance to Thermal Shock — 
Twenty times greater than that of 
ordinary sulphur compounds. 


Resistance to Mechanical Shock — 
Twice as great. 


Elasticity—Three times greater. 


Chemical Resistance — Inert to all 
mineral acids, except hydrofluoric, 
regardless of concentration—also to 
the salts of these acids. 





The Atlas Mineral Products Co. of Pa. 
Mertztown, Pennsylvania. 


Firm and/or Title 
Address 
Remarks 





Send further information about Tegul-MINER- 
ALEAD, for attention of our Mr 


See eevee ers eee £010 FOO COR 68 648 TO OOO CEOS SES 08 © 


WwW8&sS 11-35 





Do you mention WATER WoRKS AND SEWERAGE? Please do. 


“We recently laid 2200 ft. of 16” Cast Iron water 


Joints in exposed end of the line were either bone 
dry, or sweated only slightly immediately after the pressure was applied. GEORGE 
M. ASKEW, Supt. PLAINFIELD-UNION WATER COMPANY.” 
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STEP UP YOUR PROFITS WITH 
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“Lynchburg Service” 


HALF CENTURY of intensive specializ- 

ing — modernly equipped plants—and 

happy, skilled labor is a combination hard 
to beat — — And that’s why many so-called 
“Specials” in other foundries are actually 
every day routine in “Lynchburg Plants” — 
“Lynchburg Service” steps up—and makes 
your piping jobs more profitable. 

Bell and ee ag Fittings 


Cast Iron Flanged Pipe 
From 3” to 84” 


Cast Iron Flanged Fittings and 
Flanges from 1” to 84” 


de Lavaud Centrifugal 
Cast-Iron Pipe 


LYNCHBURE 
FOUNDRY COMBPARY 


General Office, LYNCHBURG, VA. 


50 Broad Street 


Peoples Gas Bldg., 
New York, N. Y. 


Chicago, Ill. 
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DO YOU zse 
Motor Operated 
VALVES ? 












They are one of our spe- 
cialties — as outstanding 
in reliability, long life and 
low maintenance as all 
Ludlow Valves — time- 
tested—fool - proof—and 
positive in performance. 


Specify Ludlow Motor-Operated Valves 
the next time. 


heLUDLOW VALVE MFG. CO, 


TROY, NEW YORK 










Dependable 


A Symbol 


a Always 


Joint your cast iron bell and spigot 
water mains with dependable self- 
caulking Hydro-Tite. 


Tight—strong and flexible. Used 
on thousands of miles of pipe. In 
service more than 22 years without 
a failure anywhere. 


Write for information or demonstration. 


YDRO-TITE 


HYDRAULIC DEVELOPMENT CORPORATION 





- 








Main Sales Offic 


General Offices and We 






Please mention WaTER WorKS AND SfwERAGE— it helps. 


ce: 50 Church Street, New York, N. Y. 
orks: West Medford Station, Boston, Mass. 
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REG.U.S. PAT. OFF. 


BRAND 






in the water 
field ! 


The new RSF Porous Plate Underdrain system 

with channels for rapid sand filters. Then there 
are plain porous underdrain plates of similar spe- 
cial coarse structure for use as a false bottom in 
filters of either pressure or gravity type. 


2 Diffuser Plates and Tubes for aeration of water 

and mixing of chemicals. Proved by experi- 
ence in many cities as an economical and effective 
method of accomplishing such objectives. 


Diffuser Tubes for recarbonation chambers. 

The most efficient way to introduce clean CO, 
into water. Practiced successfully at Beverly Hills, 
Calif. and elsewhere. 


Write for technical literature and submit your water 
treatment problem to our Sanitary and Filtration 
Department. 


TUNE IN THE CARBORUNDUM BAND 
Saturdays at 7.30 P. M., E.S. T. 


Columbia Chain 


(Carborundum and Aloxite are registered trade-marks of 
The Carborundum Company) 


REG. U. S.PAT. OFF, 


Niagara Falls, N. Y. 


p\ Rep qi: 


POROUS MEDIUMS 





THE CARBORUNDUM 




































COMPANY 








When writing to advertisers please mention WaTER WoRKS AND SEWERAGE—Thank you. 
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INSTALLATIONS MAKE A 


FREEPORT, N. Y. GARDEN CITY, N. Y. 
STRATFORD, CONN. od O ir I y 
DAYTON, OHIO NORWALK, OHIO . 
HAZLET, N. J. 
(Comm’l Fertilizer Plant) 


and many other places. on your Sludge 
with the 


ROYER 
DISINTEGRATOR 


Many cities and towns are actually mak- 
ing a profit by using a Royer Sludge Dis- 
integrator, to prepare sludge sold as com- 
post. Let us tell you the facts. 


ROYER FOUNDRY & MACH. CO. 






















The complete machine 





with electric motor. 158 PRINGLE ST. KINGSTON, PA. 
Other models gasoline Cc. G. WIGLEY, Sole Rep. CRIBS 
or belt drive. 3108 Atlantic Avenue Atlantic City, N. J. 









A Clean Plant 
Like This===_ 


or 
A Nuisance wail 
Like This ‘ é : LULL LALA 


(mmm 


These views offer a striking comparison between the old and new methods 
of screening disposal. The picture at the left is typical of many of the earlier 
constructed sewage treatment plants. The screenings that have been collected 
in the trough and cans are waiting to be taken out and buried or incinerated. 





The picture above is the way they handle the screenings problem at Durham, 
N. C. Two 25” "Chicago" Comminutors are installed in the raw sewage chan- 
nel with the screen drums almost submerged. Raw sewage passes through small 
slots in the drums. The drums revolve. Small teeth on them cut up screenings 
under the raw sewage to pieces small enough to pass through the slots. Screen- 
ings are not removed nor handled in any way. They settle out with sludge. 


Ask for Bulletin 128-H. 


CHICAGO PUMP CO. 


SEWAGE PUMPS —"SCRU-PELLER" SLUDGE PUMPS— é 
¢ . :.: SEWAGE SAMPLERS — COMMINUTORS — AERATORS 
oP eas 2349 Wolfram St., CHICAGO, ILL. Phone-BRUnswick 4110 


When writing to advertisers please mention WATER WORKS AND SEWERAGE—Thank you 
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Sp AIRS A ENA SACLE AT ATE 


When help is needed what greater authority is there to consult than EBG.. . the pioneer producer of Liquid Chlorine 


in America . . . first in the field of textile bleaching . . . paper bleaching . ./ shellac bleaching .. . first to use Liquid 


Chlorine in the sterilization of water? To EBG new problems are the breath of life. First aid? Of course... call EBG! 


ELECTRO BLEACHING GAS COMPANY ¢ MAIN Office: 9 EAST 41ST SPREET, NEw YorK, N. Y. © PLANT: NIAGARA FALLS, N. Y. 


Chllovine- 


E Ge 8. 8 Ff 2s 





Excer, — eo Editorial in 
YORK TIMES 


PPROXIMATELY two million lengths of pipe 
of which 97.22% is cast iron pipe distribute 
water to the five boroughs of New York City 


— 4587 miles of distribution mains which 
if laid in a straight line would reach from 
New York to San Francisco and nearly half 
way back again—this is New York’s “under- 
ground empire.” These mains distribute 
900,000,000 gallons of water per day. Some 
sources are more than 100 miles distant. 
Capacity of storage reservoirs is 283,000 
million gallons. The average percentage of 


CAST IR 


METHODS OF EVALUATING BIDS NOW IN USE BY ENGINEERS 
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Section of 93 year old Cast Iron water main, still in service in New York City. 


97.2% of New York’s 


water distribution system is cast iron pipe 


cast iron pipe in the water distribution sys- 
tems of the 15 largest cities in the United 
States is 95.6%. 

Cast iron is the standard material for water 
mains. Cast iron pipe costs less per service year 
and least to maintain. Its useful life is more 
than a century because of its effective resist- 
ance to rust. It is the one ferrous metal pipe 
for water and gas mains, and for sewer con- 
struction, that will not disintegrate from rust. 

For further information address The Cast 
Iron Pipe Research Association, Thos. F. 
Wolfe, Research Engineer, 1015 Peoples Gas 
Building, Chicago, Illinois. 


ON PIPE 


RATE THE USEFUL LIFE OF CAST IRON PIPE AT 100 YEARS 


TRADEMARK @E6. 
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VOL. LXXxXI! NOVEMBER, 1935 NO. 11 


Aerators and Coagulating 
Basins, Rapid Filtration 
Plant, Singapore, S. S. 


WATER SUPPLY AND SEWAGE DISPOSAL 
AT SINGAPORE, STRAITS SETTLEMENTS 


By IEADOR W. MENDELSSOHN 


Sanitary Engineer, New York, N. Y. 


tremity of the Malay peninsula, very near the 
Equator. It is the capital and most important part 
of the British crown colony of the Straits Settlements 
and its excellent harbor and location have made it one of 
the most important ports in the Far East. The climate 
is humid and hot. The average annual rainfall is 99.6 
inches. 
Singapore’s population (475,000 in 1933) is made up 
of almost every Asiatic nation plus many other races. 
The government of Singapore differs considerably 
from that of American cities in that the Municipal Coun- 
cil consists of members nominated by civic associations 
and chosen or approved by the governor of the Colony. 
The President of the Council—similar to a Mayor of 
an American city—is an English colonial official ap- 
pointed by the governor and holds office for a period 
depending upon good behavior. He carries on the work 
of the city through heads of municipal departments who 
are also appointed by the governor. Among the depart- 
ments are (1) Water; (2) Municipal Engineering, 
which includes branches of Sewerage; (3) Health. 


pepe is on an island at the southern ex- 


Water Supply 

Water is obtained from impounding reservoirs lo- 
cated on the island and in Johore, the neighboring 
Indian State. It is either slow sand or rapid sand fil- 
tered and chlorinated before passing to service reservoirs 
and the distribution system. 

The two slow sand filtration plants, Bukit Timah 
Road and Woodleigh, were being operated at the rate 
of approximately 2.5 m.g. per acre per day. 

The average number of days per run of these filters 
was 19 in the case of the Woodleigh plant and 33 for 
the other. The Woodleigh filters which were completed 
in 1910 have an area of seven acres, and both plants 





are on the island. Prior to filtration, 0.5 grain per 
gallon of lime (effective concentration) was being added 
to the water and the filtered water was being chlori- 
nated at an average rate of 0.5 p.p.m. 


Rapid Sand Filters 


In 1929 the Gunong Pulai rapid sand filtration plant 
was completed. Two of the most recently constructed 
reservoirs and the filter plant are on the mainland more 
than 30 miles from the city. Water from the Pontian 
Kechil Reservoir (completed in 1931) is pumped against 
a 300 ft. head to the filters. 

When the filtration plant was built, according to the 
design of the Paterson Filter Company of England, 
no provision was made for a coagulation basin, a mixing 
chamber or aerator for the iron impregnated water but 
coagulant was added to the water prior to filtration. 
Considerable trouble was experienced with mud-balls 
and shrinkage of the sand. When the beds were cleaned 
prior to the installation of aeration and sedimentation 
basins in 1932, a gelatinous mass of foul smelling mud 
composed of iron and aluminum hydro oxide permeated 
the whole sand bed, proving that the time provided for 
coagulation before the water passed on to the sand bed 
was insufficient and that coagulation had taken place in 
the body of the bed, thus producing “mud-balling” and 
shrinkage of the sand. 

Now the water is aerated by sprays in two open con- 
crete basins, then alum in amounts varying from 0.6 
to 1.2 g.p.g, the water settled in two open basins, and 
then passed to the filters. The filter effluent flows to 
a clear water reservoir. The addition of alum is gov- 
erned by a variable knife orifice operated by rate of 
water flow apparatus. With this treatment as much as 
4 p.p.m. of iron in the raw water is reduced to 0.2 to 

































372 


0.3 p.p.m. in the filter effluent, 50 per cent of the iron 
being removed by aeration, 25 per cent more by the 
coagulant and settling, and the remainder by the filters. 

The filters have a capacity of 14.4 m.g.d. and are of 
the standard Paterson (British) type in a well con- 
structed airy concrete building. Upon the health of- 
ficer’s recommendation, lime in solution is applied to 
the filtered water to add alkalinity to it, the powdered 
lime being controlled by a knife orifice operated by a 
rate of flow apparatus. The filtered water is chlorinated 
with liquid chlorine from a well known American made 
vacuum-feed machine at such a rate that 0.15 to 0.2 
p.p.m. of residual chlorine remains in the treated water 
10 minutes after its addition. Chlorine is shipped all 
the way from England in cylinders holding 65 1b.—200 
of which are owned by the city. 

Residual chlorine, alkalinity and turbidity tests are 
made at the filtration plant which is operated by British 
water works engineers. All other tests are made in the 
health department laboratory, as many as 60 samples a 
day being obtained. The actual cost of treatment of 
the water, excluding capital charges, was 3.9 cents per 
1,000 gallons. 


Pumping Stations 


There are two main pumping stations in the water 
works system, Woodleigh and MacKenzie Road. The 
Woodleigh plant with steam engines is used continuously 
while the Diesel-Centrifugal and steam pumping units 
of the MacKenzie Road plant are worked in accordance 
with consumption demands. A third pumping station 
supplies chlorinated water from a reservoir to Seletar 
Village whose population consists of a working force of 
the city. Still another pumping station is worked, sup- 
plying salt water (chlorinated later) to a public swim- 
ming pool operated by the municipality and to a tank 
used by the Town Cleansing Division for street cleaning. 
In 1931, the average daily water supply of 19,448,400 
gallons was made up as follows: From the rapid sand 
filters, 6,699,600 gals.; Woodleigh plant, 9,685,200 ; and, 
Mackenzie Road plant, 3,063,600. 

The two service reservoirs—Fort Canning and Pearl’s 
Hill—are maintained in continuous use and are fenced 
in. Of the more than 24,400 services on the system, 
over 23,800 are metered. Due to extensive tampering 
with meters by the natives, the Department made ex- 
haustive tests on 20 different makes and types of meters 
and decided upon a type manufactured by George Kent, 
Ltd., as that most nearly meeting all the requirements. 

The water rates are 16 cts. per 1,000 gal. for domestic 
users with a minimum monthly charge of 70 cts. Due 
to the depression in 1930 and since, the water consump- 
tion has decreased. There has been a decrease in the 
number of houses connected to the mains and a con- 
comitant increase in the stand-pipe population whose 
average consumption amounts to 10 gals. per capita per 
day. Water is also being used with greater economy 
by all consumers. 

Plans for future developments provide for increasing 
the capacity of impounded water reservoirs to a total 
of over 8,000 m.g. 


Chemical and Bacterial Quality 


Results of chemical and bacteriological analysis of 
the raw waters applied to the slow and rapid sand filters 
and of the filtered waters are given in Table I. The 
variations in chemical results are due in part to the use 
of analyses of raw water from only one of the reser- 
voirs supplying each filtration plant. The less satisfac- 
tory bacteriological results of the rapid sand filter ef- 
fluent as compared with the slow sand are due possibly 
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TABLE (I).— AVERAGE ANALYSES OF RAW AND 
FILTERED WATERS OF SINGAPORE 
1932 (p.p.m.) 
Slow Sand Rapid Sand 
Raw* Filtered** Raw* Filtered** 
Ot) SOE: science ccs 30.7 31.8 38.5 38.9 
ONE Se rere 025 .026 15 05 
Pe I a Seid oe ata ee 08 05 07 07 
Pees CUE) nc ncvccned Absent Absent Absent Absent 
Pememes CR) cs incees .002 .002 Trace 053 
are eee ree i i2 1.4 1.2 
Ne ie ae Be 0.7 0.16 0.95 0.17 
a ABR eae pee re fa 7.2 yo 7.3 
ee a oOo Se oe ee 2.4 4. 2.4 
Lactose Fermenters ’ 
Oe CI Ree anaes 36.2 1.6 36.8 95 
a eR oe eee 93.7 8.2 75.8 53.5 


Note—*From one reservoir supplying each plant. 
**Tap samples. 
* Per cent of total samples showing positive test. 


(1) to the long pipe line carrying the filtered water 
from the rapid sand filtration plant to the city, and (2) 
the smaller chlorine dosage to the rapid filter effluent. 


Sewerage System 


The whole volume of Singapore sewage, averaging 
4,623,000 gals./day is passed through detritus and Im- 
hoff type sedimentation tanks. Of the resulting effluent, 
75 to 80 per cent is further treated on trickling filter 
beds and the remaining 20 to 25 per cent is partially 
purified in a bio-flocculation unit. The effluent from 
this unit, apart from a small proportion which is passed 
through on experimental filter bed, is mixed with the 
effluent from the filter beds. All the effluent is then 
passed through humus tanks before discharged to Alex- 
ander Road stream. Sludge from the humus tanks is 
dried on sludge beds and that from the other tanks is 
dumped on special grounds. 

The sewage is pumped by electrically driven centrif- 
ugal pumps, from five stations, to the Sewage Disposal 
Works completed in 1930. The plant has coarse screens, 
detritus tanks, 32 Imhoff tanks, 55 circular trickling 
filters, humus tanks, sludge drying beds, and experi- 
mental units. The detritus tanks removed 12.2 per 
cent of the suspended solids from the crude sewage in 
1932. The Imhoff tanks (2.65 hours detention at max- 
imum d.w.f.) extracted 42.3 per cent of the total sus- 
pended matter from the crude sewage, and the ratio of 
organic to inorganic matter in the solids in these tanks 
was reduced from 5.4 organic to 1 inorganic before 
digestion to 2.04 to 1 after digestion. The scum in the 
sedimentation channels was being skimmed daily and 
deposited in the gas chambers, the scum in these being 
hosed daily. The direction of sewage flow in these 
tanks was being reversed weekly. Sludge was drawn 
off in small quantities at frequent intervals, at the rate 
of 1,177 gals. p.m.g. sewage treated. The moisture con- 
tent of this sludge was 95.53 per cent. The sludge de- 
tention period is 40 days. Experiments on sedimenta- 
tion of sludge by (1) addition of aluminum sulphate 
to detritus tank effluent at the rate of 3.5-4.5 p.p.m. 
and (2) agitation of detritus tank effluent with com- 
pressed air gave little effect. 

The trickling filters contain 6 ft. of broken granite 
or coral and are 100 ft. in diameter. The tank effluent 
is applied by revolving arm distributors at rates of 40 
to 90 gals./cu. yd. stone/day. They are rested for 
approximately 12 hours out of the 24. At first, ponding 
was a source of considerable trouble, the upper 12 inch 
layer being generally clogged. This layer is now washed 
in place by turning it over and hosing with a strong 
jet of clear effluent pumped from the nearby humus 
tanks. 

The humus tanks provide two hours settling. The 
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electric pumps used in desludging these tanks are used 
to pump the tank water for cleaning the trickling filters. 
These tanks produce a considerable reduction in sus- 
pended matter from the filter effluent as noted in 
Table (2). 

To prevent the scum which appears on the water sur- 
face in the tanks soon after desludging from passing 
off into the effluent, filters of small lumps of coral were 
installed at the tank outlets, the effluent passing upward 
through them. 

Sludge from the humus tanks was being dried on 
sand beds, and about two-thirds of it disposed of to 
the public for tennis courts, gardens, etc., the remainder 
being placed on dumpgrounds together with sludge from 
the detritus and Imhoff tanks. 


TABLE (2)—AVERAGE OF DAILY ANALYSIS OF 
CRUDE SEWAGE AND EFFLUENTS, SINGA- 
FORE, 39352 (P.. P.M.) 


Oxygen D.O. 
Ab- Ni- Chlo- Ab- 
sorbed trites rides sorbed 
Ammonia in Susp. as as in 3 
Effluents Free Alb. 40hrs. Mat. N. Cl days pH. 
Crude sewage.. 44 12 1178 402. ... 480 =... 69 
Detritus tank... .. a ies ... ee mote ba us 
Imhoff tank.... 50 9 744i 6965l—~C<C‘C‘ C( COU 
Experimental 
pee 8 Li Be 9 20 = =550 6 
Humus tank’... 14.3 1.4 15.9 13 16 570 12.9 
Effluent® ....... 5.4 0.9 11.0 6 13 560 af 
Bio-Flocculation 
5, a2 > uns 87.9 7.2 


Effluent ..... 52. 


‘Represents a mixture of trickling filter and bio-flocculation 
effluents. 

“Represents only trickling filter effluents, treated in humus 
tanks. 


Experimental Work 


Many experiments have been conducted on bio-aera- 
tion, bio-flocculation and sludge digestion. A bio-aera- 


tion tank was completed in October, 1927, 137% x 52 x 


5 ft. deep, with 10 channels having a total length of 
1,365 ft. and a capacity of 198,000 gals. at 4 ft. depth. 
Mechanical agitation was furnished by 9 ft. diameter 
paddle wheels on two lines of shafting, each driven by 


8 h.p. electric motors. From January to July 17, 1930, 


this unit treated an average of 188,000 g.p.d. of Imhoff 
tank effluent. The tank could not treat more than 
240,000 g.p.d. The best results were obtained with an 
addition of 15 per cent of returned sludge, the aeration 
being followed by one hour’s settling. Purification 
seemed to proceed even when the sludge was bulking. 
Chlorine added to the sewage entering the aeration tank 
at rates varying up to 36 p.p.m. adversely affected the 
biological life in the sludge. The results in general 
from the operation of this tank were unsatisfactory. 

This tank was altered by dividing the 10 channels into 
two units. Four channels were converted to a floccula- 
tion tank with capacity of 76,200 gals. and six channels 
to a sludge reaeration tank of 114,000 gals. capacity. 
Two square Dortmund final settling tanks were pro- 
vided 23 ft. 6 in. by 23 ft. 6 in. at the top, and 23 ft. 
2 in. deep with capacities of 44,880 gals. A small elec- 
trically driven pump was installed for adding activated 
sludge to the flocculation tank. 

Commencing October 4, 1930, the average quantity 
of Imhoff tank effluent treated was 853,776 g.p.d._ The 
proportion of activated settled sludge added to the liquor 
entering the flocculation tank was only 1.62 per cent. 
The average detention period in the flocculation tank 
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View of Sewage Treatment Works of Singapore, S. S. (Alex- 

andria Road Plant). Note the Small Activated Sludge Plant 

Using Paddle Wheels—Left Foreground. Sprinkling Filters 
with Rotating Distributors Are in the Right Background. 


was but 1.92 hours. The purification results from this 
unit were 75 per cent reduction in suspended matter 
and approximately 50 per cent in oxygen absorption. 
In 1931 and 1932 this tank treated daily averages of 
996,000 and 1,005,600 gals. respectively. Best results 
were obtained with addition of activated sludge to the 
incoming liquor to form 2 per cent of the mixture, as 
shown in Table (3). 

The effluent from the bio-flocculation unit was applied 
to a 20 ft. diam. experimental trickling filter, similar 
in every respect to the large 100 ft. filters. The rate 
of dosing was considerably higher than with the large 
filters to which Imhoff tank effluent was being applied. 
The results of operation of this filter in comparison 
with results obtained from the large filter are given in 
Table (4). 
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TABLE (5)—RESULTS FROM SEPARATE DIGESTION 
OF NIGHT SOIL, SINGAPORE 


Reduc- 

Ratio Or- tion of 

In- ganic/ Organic 

Organic organic Inor- Matter 


Moisture Matter Matter ganic (Per cent) 
Night soil as 


SGC ...nsce 96.13 3.46 0.41 8.5 
(a) Sludge from 

primary tank. 96.42 2.80 0.78 3.6 57 
(b) Sludge from 

secondary tank 94.85 3.76 1.39 a7 68 


6,900 cu. ft. daily. The gas has a high colorific value 
and is suitable for generating power, containing 30 per 
cent carbon dioxide and 70 per cent methane.. The gas 
was used to heat the digested Imhoff tank sludge with 
a view to destroying the bookworm larvae in it. 

To digest the Imhoff tank sludge more completely, a 
separate sludge digestion tank was constructed. Al- 
though there was an 8 per cent reduction in bulk and 
6.4 per cent in organic matter, better results are being 
sought by changes in the tank. 

Nightsoil is collected from unsewered houses (largely 
by the city) and dumped at two sewage pumping sta- 
tions. This has been found to affect the settlement of 
sewage in Imhoff tanks adversely. Experiments with 
six small and two large tanks used as primary and sec- 
ondary digestion tanks indicate the possibility of ob- 
taining a fairly completely digested sludge by treating 
nightsoil in this manner, the top liquor from the night- 
soil digestion tanks being discharged to the crude sew- 
age. The results are shown in Table (5). 

Tests on intermittent chlorination of the Imhoff tank 
effluent as applied to the trickling filters (using up to 
55 p.p.m. of chlorine) showed no apparent reduction 
in ponding nor improvement in filtrates. The effect was 
to reduce the odors from the filters.- 


TABLE (4)—COMPARATIVE RESULTS WITH TRICKLING FILTERS FROM APPLIED IMHOFF AND BIO- 
FLOCCULATION TANK EFFLUENTS, SINGAPORE 


Gal. per 
cu. yd. Hours 
per work- rested in ea. 
Effluent Treatment ing day 24 hours 
Filtration and humus 
Imhoff tank tank 52.8 11.3 
Experimental filter and 
Bio-Flocculation humus tank 192 8 


These results indicate that for approximately equal 
results the partially purified sewage from the bio-floccu- 
lation unit can be put through a trickling filter at nearly 
four times the rate that the Imhoff tank effluent can. 

For gas collection tests, two Imhoff tanks were al- 
tered, each being provided with three gas chambers and 
two partially submerged gas hoods in each chamber. 
Sewage pumped from the sedimentation channels was 
discharged under the gas hoods to break up any ac- 
cumulation of scum under the scum grids. The average 
amount of gas produced at first was 5,000 cu. ft., 
equivalent to 21.4 cu. ft. of gas per pound of organic 
matter deposited in the tanks. Later the amount was 
TABLE (3)—RESULTS OF BIO-FLOCCULATION UNIT 

AT SINGAPORE IN 1932 (P. P. M.) 


Activated Oxygen  Sus- 


Sludge —Ammonia— absorbed pended 
Per Cent Effluents Free Alb. in4hours matter 
1.6 Imhoff tank...... 47 7.6 67.7 171 
(Jan.-May) Bio-flocculation... 49 5.6 40.9 73 
% purification.... .. 26 40 57 
2. Imhoff tank...... 48 8.7 Ye 185 
(June-Aug) Bio-flocculation... 50 4.7 35.3 46 
% purification.... .. 46 55 75 
I Imhoff tank...... 55 9.4 79.7 197 
(Sep.-Dec.) . Bio-flocculation... 57 5.7 38.5 60 
% purification.... .. 39 52 70 


Results 
Chemical oxygen ab- ——P.P.M.—— 3-day dis- 
Ammonic sorbedin Sus. Chlo- Ni- solved Oxy. 
Free Alb. 4hours matter rides trates Absorbed 
6.2 0.7 10.8 6 570 12 5.5 
9.6 .09 12.3 7 580 17 6.4 


Acknowledgment.—The writer wishes to express his 
appreciation of the assistance of Dr. P. S. Hunter and 
Mr. Reason in ob‘aining the foregoing data and in visit- 
ing the works. 
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PRIMARY ELEMENTS FOR SEWAGE 
AND WATER WORKS METERS 


By L. D. CARLYON, M. E.* 
Cleveland, Ohio 





A discussion of the fundamental principles, 
applications, and relative merits of the Venturi 
tube, the flow nozzle, and the orifice as applied 
to the measurement of sewage, sludge, water, 
and air. 











N MODERN sewage plants 
| and water works, metering 

equipment is now recog- 
nized for the important part it 
plays in obtaining efficient con- 
trol and operation. 

Regardless of type, large me- 
ters arid registering devices de- 
pend upon the so-called “Ven- 
turi’” principle for their opera- 
tion. This consists of produc- 
ing a differential pressure which 
varies in a definite and known 
relation to the rate of flow. 
The differential pressure is me- 
chanically converted into terms of weight or volume 
and is so indicated and recorded by registering equip- 
ment. The actual registers themselves are constructed 
to provide various combinations of indicating, record- 
ing, and totalizing features. 

There are three commonly used devices, which can 
be inserted in fluid lines to produce the desired differ- 
entjal pressure. These are the Venturi tube, the flow 
nozzle, and the thin plate orifice. Each provides a re- 
duction of the area through which the flow takes place, 
thereby causing an increase in velocity at this point 
with a corresponding localized reduction in pressure. 
The result is a differential in pressure between two areas 
of the Venturi tube, or on either side of the flow noz- 
zle or orifice inserted in the pipe. Figure 4 illustrates 
the head differentials created by an orifice insert. 

For a given installation the primary element is de- 
signed and constructed so that when the maximum rate 
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Fig. 2—Venturi Throat Section for a 56-Inch 
Line, Constructed of Cast Iron with a 
Machined Bronze Liner 


of flow occurs, a definite maximum head differential 
will be produced. This varies from a water differential 
of less than 10 inches to one of more than 200 inches, 
dependent upon the fluid to be measured, the static pres- 
sure, the maximum capacity and the type of register. 

Although any one of the three primary elements 
(Venturi, flow nozzle, or plate orifice) can normally be 
used, there will usually be one of the three which is 
best suited to meet the existing requirements. The se- 
lection is determined by a number of factors. These 
factors are to be dealt with in this article, with a view 
of better acquainting engineers, superintendents or oper- 
ators with the more important-considerations in selec- 
tion of metering devices. It is hoped that some of the 
confusion concerning these devices which exists in the 
minds of some will be cleared away by the following 
discussion. 

Fundamental Comparisons 

The Venturi Tube 


The Venturi tube has been used for years in connec- 
tion with projects of the hydraulic and sanitary engi- 
neer. As illustrated in Fig. 1, it is designated with a 
skort cylindrical section at the inlet end of the tube, 
which is cast smooth inside. The high pressure con- 
nection is made at this point into the piezometer ring 
(Fig. 1, Section AA). 

Following the inlet section is an entrance cone of 
about 21 degrees total angle, which leads to the short 
cylindrical throat section where the low pressure con- 
nection to the meter is made through another piezometer 
ring. At the throat the tube is flanged, and has a hand- 
hole which permits inspection of the throat and _ pie- 
zometer holes, as well as accurate measurement of the 
throat diameter. An exit cone, known as the diffuser, 
follows the throat and has a total angle of approxi- 
mately 5 degrees. This ends in a flange for connecting 
the tube to the pipe line flange. 

In certain cases due to objection to the laying length 
of the long Venturi tube or possibly for reasons of cost, 
a tube is referred to as a “short Venturi” is used. It 
differs from the long tube primarily in that the angle of 











the exit cone is much greater 
(normally 13 to 15 degrees 
total angle), thus making the 
overall length much less than 
a long tube of corresponding 
diameter which is justified 
on the grounds that a smaller 
head loss is created. 

The majority of Venturi 
tubes are fabricated of cast 
iron and are provided with 
brass or bronze liners in the 

Fig. 3—Flow Nozsle throat which are machined 

smooth within close toler- 
ances. Small tubes of from 1 to 2 inches diameter are 
often made of brass or bronze throughout and the en- 
tire length of the internal surface may be completely 
machined all over. Very large ones have been con- 
structed of concrete or steel plate with a cast iron throat 
section having a machined bronze liner, such as shown 


in Fig. 2. 


Flow Nozzle 





In many respects the flow nozzle (Fig. 3) may be 
considered to be a simplified Venturi tube. The en- 
trance consists of a gradual curve of approximately one- 
quarter ellipse which leads the fluid smoothly into a 
short cylindrical throat section. Thus the discharge jet 
will have no contraction and will be of the same diam- 
eter as the throat itself. 

Installation of the flow nozzle is made by inserting it 
between a pair of pipe flanges. The high pressure up- 
stream connection is usually made by tapping the pipe 
line approximately 1 pipe diameter back of these flanges, 
and the low pressure connection is made on the line at 
a point just opposite the throat section of the nozzle. 
For the measurement of water, air, sewage or sludge, 
flow nozzles are usually fabricated of bronze, the inside 
being very accurately machined. 


Thin Plate Orifice 


The thin plate, or sharp edged orifice, shown in Fig. 
4 has been widely used for many years to measure the 
flow of fluids. In its simplest and most familiar form, 
the orifice is merely a hole in a flat plate which is 
clamped between flanges in the pipe line. It may be of 
1/16 inch thickness or more, depending upon its diam- 
eter, and can be made of nickel, monel metal, steel or 
other suitable material. Flow meter literature abounds 
with results of thousands of experiments proving con- 
clusively that the orifice operates on the same basic 
principles as does the Venturi tube and flow nozzle. 

Referring to Fig. 4 it will be noted that there is a 
well-defined Vena Contracta (plane of greatest contrac- 
tion) on the down-stream side of the orifice plate, just 
as is observed when the stream from a sharp edged ori- 
fice discharges into the open air. The pressure on the 
outlet side of the orifice varies along the length of the 
pipe with the velocity of the stream itself, the observed 
pressure being least (differential the greatest) when the 
connection is exactly opposite the Vena Contracta. 

The location of the Vena Contracta remains constant 
regardless of the rate of flow for any one installation. 
It assumes a slightly different position, however, with 
different ratios of orifice diameter to inside pipe diam- 
eter. For a given ratio, its relative position is inde- 
pendent of pipe size. The high pressure upstream tap 
is made at approximately one pipe diameter back of the 
orifice, and the low pressure tap is made exactly oppo- 
site the Vena Contracta. Some manufacturers recom- 
mend that the taps be close to and on either side of the 
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orifice plate; in this case it is necessary to obtain the 
orifice plate and the flanges as an integral assembly. 


Factors to Consider 


Before a metering element is specified or selected for 
a given project, six factors must be taken into consid- 
eration if the most suitable oe. ge se is to be se- 
cured; namely (1) initial cost, (2) installation, (3) 
accuracy, (4) reliability, (5) pressure loss, (6) capacity 
change. 

The above factors may not appear in their order of 
importance, for the item which is of primary impor- 
tance for any one application will vary with conditions 
peculiar to that application. 


Initial Cost 


The initial cost (purchase price) of the primary ele- 
ment may vary within wide limits. Figure 5 illustrates 
the approximate relationship between present-day prices 
of long Venturi tubes, short tubes, bronze flow nozzles, 
and thin plate orifices. It will be noted that for a given 
size, the price decreases in the order named. Without 
question the orifice has a decided advantage with re- 
spect to initial cost, being approximately one-ninth that 
of a long Venturi tube of corresponding size. 

In the larger sizes, say above 24 inches, it is also pos- 
sible to obtain orifices at prices from 20 to 25 per cent 
lower than those shown, by specifying a steel orifice 
plate having a nickel insert. This insert has the orifice 
hole machined in it and thus the more expensive metal 
is used only where it is essential. 

Very large Venturi tubes become cumbersome and 
expensive. On this account large tubes are frequently 
constructed of steel plate or concrete at its location and 
only the throat section’ is purchased from the meter 
manufacturer. . 
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PIPE DIAMETERS 











Fig. 4—Diagram of “Stream Lines” in a_ Fluid Flowing 
Through a Circular Concentric Orifice in a Pipe. Pressures 
Existing at Various Distances from the Orifice 
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RELATIVE INITIAL CosT - DOLLARS 
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Fig. 5—Curves Showing the Approximate Purchase Prices (at 
Factory) of Various Types of Primary Elements. (The Curves 
for the Venturi Tubes Are Based on Weights Suitable for Use 
with Class A, B, and C Cast-Iron Pipe, and Do Not Include 
Handholes or Cleanout Valves Shown in Fig. 1) 


From the standpoint of ease of installation, the ori- 
fice or flow nozzle would be selected in preference to a 
Venturi tube. They need merely be inserted between 
a pair of flanges in the pipe line, but considerable care 
must be taken to center the element properly, to make 
the pressure connections at the correct locations, and to 
see that there are no protrusions left on the inside of 
the pipe line as the result of making the taps. 

The Venturi tube being relatively larger and much 
heavier, more time and labor is required in the installa- 
tion. If the pipe line is an existing one, it will be neces- 
sary to remove one or more sections of pipe and to pro- 
vide filler pieces of the correct length so that the tube 
can be made a part of the line. On a new project, 
however, in comparing the cost of installing a Venturi 
tube a credit representing the cost of a section of 
straight pipe of the same length, which otherwise would 
be required if a flow nozzle or orifice were used, should 
be considered. 

Since the pressure taps are an integral part of the 
tube, these can be assumed to be correctly placed. 


3. Accuracy 


When installed under suitable conditions, the three 
primary elements are very nearly equal when compared 
on the basis of accuracy obtainable; namely, within 1 
per cent of 100—plus or minus. Due to small inaccu- 
racies introduced by the register mechanism, however, 
manufacturers normally extend a conservative guaran- 
tee that the reading will be within 2 per cent of 100 
plus or minus. In actual practice the accuracy always 
falls well within the limits of the guarantee. 

In order to insure accurate metering, all primary ele- 
ments require a certain length of straight pive preceding 
the location. For the Venturi tube, 5 to 10 pipe diam- 
eters are usually adequate. For the flow nozzle or orifice 
types this requirement is between 8 and 20 pipe diam- 
eters, depending on the ratio of orifice diameter to in- 
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side pipe diameter, and on the piping layout. Some- 
times such requirements cannot be met due to the pip- 
ing layout. It is under such conditions that the short 
Venturi tube occasionally proves most suitable because it 
is from 30 to 45 per cent shorter than the long tube of 
like diameter. 

In order to preclude high readings on the registering 
device, the primary element should not be installed 
where the air or liquid flow is of a rapidly pulsating 
nature. Such a condition may be caused by water or 
sewage reciprocating pumps and by certain types of air 
blowers. It is sometimes possible to eliminate pulsa- 
tions or dampen them materially but where pulsating 
flow is likely to be a problem this factor should be 
called to the meter manufacturers’ attention; where- 
upon, specific recommendations will be made. 


4. Reliability 


It is essential that the primary element retain its accu- 
racy after installation and that it also provide continuity 
of satisfactory service. 

Screened sewages and sewage sludges present the 
greatest problem of measurement because of solid mat- 
ter or gas which they contain. For this service the 
piezometer rings of the Venturi tube are equipped with 
cleanout valves (Fig. 1) which facilitate routine clean- 
ing operations to maintain the openings free from ob- 
structions. Connections should be made at top and bot- 
tom of each ring for venting accumulating gas or drain- 
ing sediment. Handholes in each ring make the inte- 
rior accessible. 

At low velocities the throat section of the Venturi 
tube may act as a dam causing foreign material to set- 
tle on the bottom of the inlet cone and, thereby, affect- 
ing the accuracy. A condition of this kind can be 
largely avoided by the use of an eccentric Venturi tube 
(Fig. 6) which differs from the ordinary tube only in 
the eccentric shape of the converging and the exit cones. 
The fact that the bottom of the tube lies in one hori- 
zontal plane makes it easier for solid materials to be 
swept through the tube. 

An installation of an orifice in a sewage line is illus- 
trated in Fig. 7. Here also the eccentric type is of par- 
ticular advantage in that solid materials pass through 
without obstruction. While there is even less chance of 
materials settling on the sharp edged opening than in 
the throat of a Venturi tube, there is a greater possi- 
bility of material collecting on the entrance side of the 
plate. For this reason it is desirable to provide a high 
pressure water supply into the pipe line (Fig. 7), for 
periodically washing off the face of the plate. 

A common method for the prevention of plugged taps. 
and to keep the meter connections clean and free of 
deposits is to introduce a continuous trickle of clean 
water through the connecting pressure lines to create a 
slow current into the main pipe line. 

Unless there is some especial factor involved, the flow 
nozzle should be avoided in metering sewage, because 
there is a tendency for materials to deposit in the throat 
section and to build up at the entrance. However, it 
has proved satisfactory where a means has been pro- 
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vided for flushing out the entrance and throat fre- 
quently. 

Measurement of unscreened sewage should be avoided, 
except where there is no alternative, as for example 
when one community has its sewage treated in the plant 
of another municipality. The large heavy solids may 
cause greater wear and erosion on the primary element, 
and in the case of an orifice installation, there is the 
added danger of an object striking the plate with suff- 
cient force to cause distortion. 

Comparatively little attention is required for primary 
elements in air lines or fresh water mains, and all three 
elements will function indefinitely with practically no 
attention. 


5. Pressure Loss 


The differential head created by any of the three pri- 
mary elements represents only a localized drop in pres- 
sure, most of which is restored upon resumption of nor- 
mal flow a short distance following the primary element 
as is pictured in Fig. 4. It is important to hold head 
losses to a minimum, especially when capacities are large 
and available head is at a premium, or where pumping 
is involved and power requirements must be considered. 

With the long Venturi tube, the pressure loss at any 
rate of flow is only approximately 15 per cent of the 
actual differential head produced by the element at that 
rate of flow, whereas with the short tube the loss is 
approximately 25 per cent. 

The percentage loss created by orifices or flow nozzles 
depends upon the ratio of the throat diameter to the 
internal pipe diameter—the smaller the throat or orifice 
the greater the percentage loss. When designed for 
identical conditions of capacity, etc., the percentage 
loss will be virtually the same for both the orifice and 
the flow nozzle. 

As a typical example, assume that a water meter oper- 
ating on a maximum differential head of 53 inches of 
water is to be applied to a 20-inch main and to have a 
maximum capacity of 5,000 g.p.m. The loss of head 
created at maximum flow by the various elements as 
shown by the curve in Fig. 8 would be: 

Long Venturi, 7.95 in. water (.15 x 53). 

Short Venturi, 13.25 in. water (.25 x 53). 

Orifice or Flow Nozzle, 29.15 in. water (.55 x 53). 

With a flow of 2,500 gallons per minute (% of 
maximum) the losses produced would be only 4 of 
these values, because the differential head varies propor- 
tionately to the square of the rate of flow. 

Although the curves of Fig. 8 apply only to the 
specific example, it can readily be seen that conditions 
exist where, by use of a Venturi tube, the reduced cost 
of pumping over a peal period of time will more than 
offset the higher initial cost of the Venturi tube. 
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Fig. 7—Eccentric Type Orifice Installed in a Sewage Main, 
Illustrating an Arrangement for Washing Collected 


Materials Off the Face of the Orifice Plate. 
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An existing meter installation may at some time re- 
quire an increase in maximum capacity to meet the 
requirements of increasing quantities of fluid handled 
by the system. This may be accomplished in three 
ways—either by providing a new primary element, by 
modifying the old one to handle the larger capacity, or 
by increasing to the required extent the maximum dif- 
ferential head with which the register functions. 

With the Venturi tube, the first two methods are 
costly, particularly in the larger size and therefore the 
register differential is usually increased. It should be 
borne in mind, however, that with this method, at rates 
of flow exceeding the original maximum capacity the 
pressure loss increases as the square of the flow. 

When an orifice or flow nozzle constitutes the pri- 
mary element, a new one can usually be installed 
reasonable cost. Since such a change necessitates a 
larger orifice the pressure loss will be lower than for 
the original installation, notwithstanding the increased 
flows handled. This naturally cannot be accomplished 
in cases where the primary element originally installed 
is already near the greatest ratio for which it can be 
designed. It is necessary then to increase the differ- 
ential head of the register and suffer the head loss 
entailed or else to provide a duplicate installation on a 
parallel twin line. 

Knowledge of the principles described and intelligent 
consideration of the six factors outlined above will aid 
materially in obtaining primary elements which are 
most suitable for the particular project from the stand- 
point of both satisfactory operation and cost. 

Final decisions can be made only when complete 
details and figures are available pertinent to the specific 
problems under consideration. Therefore, it is impor- 
tant to supply meter manufacturers with as complete 
data as possible concerning each contemplated meter 
installation, such as the type of fluid, maximum ca- 
pacity, pipe diameter, pressure, and a_ dimensioned 
sketch of the piping layout. 
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PROCEEDINGS OF THE N.E.W.W.A. CONVENTION 


(Concluding Installment) 


HE first installment of the report of the Proceed- 

ings of the 54th Convention of the New England 

Water Works Association, held September 17th 

to 20th at Providence, R. I., appeared in “Water 

Works & Sewerage” for October. In this, the conclud- 

ing installment, is presented in digest form those 

papers and discussions which for lack of space in our 
October issue had to be held over for this issue. 


Water Supply in the Tropics 


“Water Supply Problems in the Tropics of Span- 
ish America”—By Grorce C. BuNKER, Consulting 
Engineer, Ancon (Canal Zone), Panama. 

The author of the above interesting paper, which 
constituted a high light on the program, was recently 
in the States but having had to leave to supervise con- 
struction of the new reservoir, pipe line and filtration 
plant for Bogota, Columbia, was unable to present his 
paper in person. Mr. Bunker’s paper which was pre- 
sented in abstract by a former colleague, Theodore R. 
Kendall, was profusely illustrated by lantern. slides, 
picturing the generally deficient water supply condi- 
tions in tropical America and a limited number of mod- 
ern plants, of which Columbia has by far the greatest 
number. 

Mr. Bunker touched on construction and survey dif- 
ficulties in the tropics, created by heavy seasonal rains 
and jungle growths. He had found the general lack 
of basic data to be a serious handicap in effective plan- 
ning. Sanitary regulations on water shed areas he said 





A. F. Dappert, Engi- 


George C. Bunker, 
Consulting Engineer, 
Panama City, C. A. 


neer, N. Y. State 
Dept. Health 


were absolutely lacking and difficult to enforce. Flashy 
streams had to be depended upon for the major sup- 
plies and were subject to extraordinarily high turbidity. 
Tastes and odors were another primary problem as 
were the water temperatures, which average 80 deg. 
F. in the lower altitudes. From a pathogenic consid- 
eration the chief problem was that of the prevalence 
of the organism which produced amoebic dysentery 
(Amoeba Histolitica) and its high resistance to all 
practical chlorine dosages. To cope with this organism 
filtration had proved essential. 

Concerning filtration, uncovered basins and _ filters 
had proved satisfactory and economical, whereas cov- 
ered reservoirs for the finished water were practically 
essential. The rapid onset of fermentation and gas 
lifting of sludge required rather frequent removal of 
deposits from coagulation basins, their cleaning often 
being necessary at 7 day intervals. Fermentation within 
the filter beds and accumulations of organic slime ren- 
dered air-wash highly desirable to loosen deposits and 
liberate odors. Procuring effective and rapid floccu- 
lation was relatively simple. Because of the warmth 
of the water a period of 4 minutes in the mixing cham- 
bers was generally ample. A chief operating difficulty 
was that of procuring. and maintaining supplies of 
chemicals, all of which had to be purchased from the 
U. S. A. or Europe. The treatment costs were ab- 
normally high, because chemicals laid down in South 
and Central American plants cost 100 to 500 per cent 
more than the same materials delivered in the States. 

Mr. Bunker said, that in Spanish America water 
treatment had its beginning in 1904 in the Panama 
Canal Zone during construction of the Canal. Three 
modern filtration plants constructed on the Canal Zone 
since 1915 had stimulated purification developments in 
neighboring countries, of which Columbia was _ the 
most advanced. The earliest chlorination was at Bar- 
ranquilla, Columbia, but a campaign against it by one 
or two local physicians caused its discontinuance. Prob- 
ably as a result, this city thereafter constructed a mod- 
ern filtration plant, designed by Pearse, Greeley and 
Hansen of Chicago. - The Buneau-Varilla process of 
“Verdunization” had attracted considerable attention, 
but had proved a costly failure to one municipality 
which had tried the “magic-wand” chlorination process 
of Buneau-Varilla. 

In Spanish America meterization had proved un- 
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popular, largely because owners of buildings were re- 
quired generally to pay the water bills, rather than 
the tenants. An interesting comparison in consump- 
tion and waste showed that in Panama 300 gal./capita 
was taken by American homes, whereas native Pan- 
amans and West Indians made away with 100 gal./ 
capita. Concerning the latter, Mr. Bunker side-re- 
marked that he “wondered what they did with it.” 

Amongst recent developments, the first large mu- 
nicipal supply reservoir was now under construction at 
Bogota, Columbia, and a modern filtration plant was 
to be started shortly. Interestingly, a New England 
firm had the construction contract for the reservoir 
and the supply line contract had gone to the Lock 
Joint Pipe Company of New Jersey. (Fuller and 
Everett of New York are serving with Mr. Bunker 
as engineers on the Bogota project.—Ed.) 

“Water Supply Protection During July Floods 
in New York State’—By A. F. Dappert, Sanitary 
Engineer, State Department of Health, Albany, New 
York. 

Another paper of considerable interest was that by 
Mr. Dappert which set forth water-supply experiences 
and pictured (by lantern slides) the effects of the dis- 
astrous floods which swept central-southern sections of 
New York State in July. It seemed remarkable that 
no cases of disease had appeared as an aftermath which 
could be attributed to polluted water—an example of 
what modern disaster methods has been able to cope 
with. All water works men had been on their toes in 
respect to instituting emergency measures of purifica- 
tion and repair to damaged mains and structures. Much 
heroic work had been done and the availability of dis- 
ciplined forces, such as the C.C.C. and T.E.R.A., had 
been especially valuable. Credit was due in no small 
measure to the Wallace and Tiernan forces which were 
sent into the field promptly by headquarters at Newark, 
N. J., to repair chlorinators and install emergency 
equipment. 

The State Department of Health, which had promptly 
radioed a warning to boil all drinking water, also had 
17 engineers working day and night in the flooded area, 
and the value of District Engineers, permanently lo- 
cated in the area, was thoroughly demonstrated. In 3 
days this force had checked over 93 water works sys- 
tems and had rendered aid to 42 needing it, involving 
the establishment of 16 emergency chlorinating stations 
and supplying operating supervision. Through the use 
of C.C.C. and T.E.R.A. forces, 10,000 private wells 
were chlorinated and a variety of relief service was 
rendered under direction of the Department engineers. 

Some of the high lights of the flood damage in- 
cluded the reversal of river flow at Binghamton which 
swept the city sewage over the filter plant intake, but 
the treatment, including prechlorination, fortunately 
stood the test. Hornell was for a time completely with- 
out water when two supply mains washed out. The 
Delhi filter plant was washed away and the coagulation 
basis floated 1,500 ft. down stream. The Corning and 
Ithaca sewage plants were completely submerged. 

Mr. Dappert commented that it was regrettable that 
many water works officials delayed calling the Depart- 
ment for assistance. In consequence the points most 
needing assistance had to be located by survey which 
involved avoidable delays. 

IX. SHERMAN CHASE commented on the recent ex- 
perience in New York State as compared to those in 
1913 when a somewhat similar emergency resulted in a 
water borne epidemic. It all went to show that the 
public was now less heedless of sanitation advice and 
that emergency measures had been greatly improved. 
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“Improvements in Rhode Island Public Water 
Supplies During the Past 10 Years’—By Cuas. L. 
Poot, Sanitary Engineer and Chemist, and Jas. L., 
Ditton, Assistant Engineer, State Department of 
Health, Providence, R. I. 

Mr. Pool presented a resume of betterments made to 
water supplies in Rhode Island. He stressed the point 
that the increased rate at which improvements had been 
made to Rhode Island supplies was the significant and 
most interesting disclosure of the analysis of accom- 
plishments. Two major developments during the past 
decade had been the new systems installed by Providence 
and East Greenwich, R. I. There had been a notable 
general growth in chlorination of supplies and a better 
understanding and appreciation of the process. Im- 
provements in water treatment practices and the better 
quality of water produced had been pronounced. Espe- 
cial interest had been shown recently in pH adjustment 
to reduce corrosion troubles. 

“The New Salem-Beverly Filter Plant”—By 
FRANK A. Marston, Metcalf and Eddy Engineers, 
Boston, Mass. 

Mr. Marston presented an illustrated description of 
the 9.6 M.G.D. Salem-Beverly (Mass.) filter plant 
which was recently completed as a works relief (E.R.A.) 
project at a cost of $656,000 of which $305,000 repre- 
sented the E.R.A. contribution. Starting construction 
in September 1934 (30 days, only, after filing applica- 
tions) the project had been completed in less than a 
year. As the result, many cold weather problems in 
concrete mixing and handling, at 18 deg. below a part 
of the time, had to be met. Heated platforms and hot 
water had to be used in the mixing and $2,100 worth of 
tarpaulins had been required to protect the work by 
injection of steam under these covers. As far.as prac- 
ticable groined-arch construction (including the 4 M.G. 
clear water reservoir) had been employed, in order to 
reduce materials and increase labor. Except for fore- 
men and key men all labor on construction of the plant 
had been drawn from relief rolls. 

Mr. Marston stated that the chief problem in purifi- 
cation was that of color removal, tastes and odors, and 
main corrosion due to decomposition of organic matter 
therein. To combat the latter, ammonia-chlorine treat- 
ment was to be used. The plant (illustrated by lantern 
slides) was then in the tuning up stage prior to regular 
operation at a 6.6 M.G.D. rate to supply present 
demands. 

Ground Water Developments 

One session was given over to a symposium on 
ground water problems and developments. “Geologic 
Features of New England Ground Water Supplies” was 
dealt with by Professor Kirk Bryan of Harvard Uni- 
versity who discussed the effects of glaciation on the 
yield and quality of New England ground waters. 
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“Public Ground Water Supplies in Massachusetts” 
—By F. H. Kincspury, Senior Assistant Engineer, 
Department of Public Health, Boston, Mass. 

Mr. Kingsbury in an interesting historical review, 
aided by lantern slides, traced the progress and meth- 
ods of ground water supply development in Massachu- 
setts over a period of years, showing many interesting 
forms of infiltration wells and galleries. The first tub- 
ular wells had been put down in 1850 and grew rapidly 
in favor as indicated by the number of communities 
having adopted them. The most recent trend had been 
definitely to the gravel-pack type of well, Lowell, Mass., 
having 35 such wells under contract at present. Drilled 
deep wells had been decidedly unsuccessful in the state. 
The iron and carbon dioxide content of ground waters 
had been a source of trouble and increasing ammonia 
content with the iron increase had indicated the trouble 
to be caused by organic decomposition and reduction 
of iron ore deposits to produce soluble iron compounds. 

“A Method of Determining Yield and Quality of 
Water from Tubular Wells”—By Paurt F. Howarp, 
Consulting Engineer, Boston, Mass. 

Mr. Howard described a method and equipment de- 
veloped for testing the yield and quality of water from 
any individual well in a group of wells being pumped 
through a common suction line. The test could be ap- 
plied at any point of draw-down during the period of 
pumping. Through use of a mercury U-tube mono- 
meter connected to a tube extending inside the casing, 
to a point below the water level in the casing, the mer- 
cury defection due to draw-down during the normal 
draught from that particular well could be observed and 
noted. The value to the suction header was then closed 
and a gasoline motor driven 1% inch centrifugal pump 
connected into the casing started. The discharge valve 
was opened gradually until the mercury monometer 
reading became the same as observed when the well 
was connected into the regular suction line to the well 
field from the central pumping station. An orifice meter 
and monometer on the discharge line of the test pump 
revealed the rate of yield of that particular well under 
the actual operating condition at the time. A hand 
pump was attached to the centrifugal pump for priming. 
To determine the draw-down the test pump was stopped 
and the water level in the casing determined by reading 
the defection of mercury in the U-tube on the well was 
deducted from that observed during the pumping test. 
Samples for analysis were drawn from the discharge 
during the rating test and thus represented true quality 
of the water from that particular well not ordinarily 
obtained by sample from such wells at rest. 

“The Water Supply of a Public Institution”—By 
Bayarp F, Snow, Consulting Engineer, Boston, Mass. 

Mr. Snow described a well development project for 
a state institution and cited reasons for selection of a 
dug well which served as a ground water reservoir 
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rather than adding more tubular wells to the existing 
system. Studies had been made to determine the draw- 
down and yield characteristics of both and the draw- 
down data plotted gave a straight line for the dug well 
as against a curve for the tubular wells. Mr. Snow was 
of the opinion that the dug well had decided advantages 
and that some form of automatic pump throttling device 
would prove advantageous to prevent damage to tubular 
wells pumped so heavily as to create an excessive draw- 
down. He had prepared rating curves on the 13 wells 
and had found yields to be dependent on the loss of 
head between the upper surface of the water cone and 
its lower tip. 

“Procedure in Driving Shallow Tubular Wells”’— 
By Rateu Horne, Consulting Engineer, Boston, Mass. 

Mr. Horne set forth some general rules to be ob- 
served in selection of location for well fields and gen- 
eral rules to be followed in making yield tests. Pump- 
ing tests should be continuous and made preferably with 
a diaphragm type pump rather than a centrifugal. He 
had found gravel pack superior to use of strainers and 
believed ample sand chambers should be installed ahead 
of pumps located at the end of a rising main. Employ- 
ment of experienced well-drillers was practically es- 
sential. 

Harry W. CrarkK asked to explain the source of iron 
in ground water, said that 41 years ago he had first 
made experiments in iron removal involving the use 
of coke contact beds and sand filters, the use of iron 
coagulant and permanganate. The Annual Report of 
the Massachusetts State Board of Health for the year 
1899 contained the records and results attained. As to 
the source of iron, insoluble deposits of oxide of iron 
were reduced by decomposing organic matter in the 
absence of oxygen and the ammonia content was an 
index of the extent of degradation of organic matter. 
In the presence of organic matter iron ore was not 
readily precipitated by ordinary aeration and additional 
steps were necessary to remove it. 

ROBERT SPURR WESTON said that his experience with 
iron removal dated back to 1895. Aeration alone fre- 
quently produced a very fine precipitate difficult to re- 
move by filtration but contact beds would produce 
agglomeration of the fine particles. In the presence of 
organic matter the use of chlorine or permanganate 
had proved very helpful. Sometimes it was necessary 
to add lime also. Contact beds were frequently less 
efficient when aeration had been carried too far, espe- 
cially in the presence of organic matter. For man- 
ganese removal a contact bed of pyrolusite manganese 
ore had been reported more efficient than coke or gravel. 
Another more modern method was the use of zeolites 
for iron and manganese removal. As to filters he had 
found a slow sand type operated at rates of 8 to 10 
M.G.D. per acre satisfactory and the initial cost was 
not far above rapid sand units. 
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NEW ENGLAND AND NEW YORK 
SEWAGE WORKS ASSOCIATIONS 


HOLD JOINT MEETING 


T Schenectady, N. Y., on October 4th and 5th 
was held the initial and highly successful joint 
meeting of the New England and the New York 
Sewage Works Associations. A record attendance for 
sewage works associations was established when the 
registration list passed the 300 mark by almost a score. 
Realization of the importance of such a joint meeting 
prompted 26 well repaid manufacturers to arrange ex- 
hibits of materials and equipment. 


The House of Magic 


A highlight on the program was the trip to General 
Electric's “House of Magic” made famous by radio’s 
Floyd Gibbons, and his friend, G. E.’s Larry Hawkins, 
who was on hand to prove that the “large yarns” of 
Floyd Gibbons were not such yarns after all. Evidence 
—the one million dollar pop-corn popper in which high 
frequency radio waves entering the grains of corn, and 
there creating heat vibrations, resulted in the popping 
of the corn without external heat application. In fact, 
the popping corn was surrounded by an ice bath through 
which the other vibrations had to pass. This was but 
one of several equally magical demonstrations, which 


might be termed “tricks of the trade” from the research 
laboratories of “G. E.” 
Inspection Trip 


On the second day df the meeting a visit was made 
to the Schenectady Sewage Treatment Plant and there- 
after, by auto caravan, to the 40 mile distant novel 
plant at Canajoharie, N. Y., where the rubbish and 
garbage incinerator and the sewage treatment works 
comprise the unique combination plant, described by 
Henry W. Taylor in the March 1935 issue of WATER 
WorkKS AND SEWERAGE. At the Schenectady plant sludge 
dewatering by filtration on an Oliver type vacuum filter 
and sludge cake pulverization by a Royer Disintegrater 
were demonstrated. 


Entertainment 

Another feature of this joint meeting was the enter- 
tainment provided for the attending ladies. A dinner, 
a floor show and dance was staged. At the dinner a 
special feature was the presentation by Toastmaster 
Morris Cohn of a past-president of the New York 
Association in the role of ‘“Mon-sewer Dauber-Dap- 
perdino,” an artist of no mean ability with his “acti- 


At the Schenectady Plant 














Left: Sludge Dewatering with a Miniature Oliver Filter. Center: Chlorinator House That Made History. Here odor control 
by chlorination was first applied, likewise relief of filter ponding and filter fly control. Right: Royer Sludge Disintegrator at 
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Gordon M. Fair, Presi- Morris M. Cohn, Pres., 


dent, N.E.S.W.A. N. Y. S.S.W.A. 


vated” crayon of “Chlorinated Sludge and Nuchar.” 
Dapperdino entertained (incognito) with clever flash 
drawings, amongst which were lightning sketches of 
three members which are here reproduced as evidence 
of the ability of “Mon-sewer” A. F. Dappert—other- 
wise, a Senior Engineer of the New York State De- 
partment of Health. ; 

Dr. Paul B. Brooks, Deputy State Health Commis- 
sioner, with his sample of radio skit used in promoting 
sanitation over the air, proved again the versatility of 
the Department’s staff. 


Business Meeting 

3rief business meetings were held by each associa- 
tion. Election of officers takes effect at the Winter 
meeting of the New York Association held in January. 
The New England Association presented the following 
slate of officers which were unanimously elected. 

President—Guy E. Griffin, Greenwich, Conn. 

Vice President—Stephen M. Gage, Providence, R. I. 

Sec’y.-Treas—F. W. Gilcreas, Albany, N. Y. 

Directors—John H. Brooks, Worcester, Mass.; Le- 
Roy W. Van Kleeck, Hartford, Conn. 

At the luncheon which followed, Mayor Fagal of 
Schenectady made a brief speech of welcome in which 
he said that he was sold on the need of sewage treat- 
ment and sanitation of the city. Further, that he was 
also sold on the man in charge of these functions in 
Schenectady—Morris Cohn, of whom they were proud, 
and were happy that the New York Association had 
seen fit to honor him as its president. 





Papers and Discussion 


Presiding over the first Technical Session was Gor- 
don M. Fair, President of the New England Associa- 
tion, who introduced Dr. F. W. Mohlman, Editor of 
Sewage Works Journal, as the first speaker. 

“Disposal of Sewage Solids’—By F. W. Mour- 
MAN, Chief Chemist, Chicago Sanitary District, Chi- 
cago, Ill. 

In his excellently presented (illustrated) paper, Dr. 
Mohlman recounted the present day trends and newest 
practices in the handling and disposal of sludges in sew- 
age treatment practice. He then went somewhat into 
detail concerning experiences, developments, and the 
selected methods to be adopted in the Sanitary District 
of Chicago program. One of the most important de- 
cisions had been the selection of vacuum dewatering of 
undigested sludge and incineration as the adopted method 
of solids disposal. 

The outstanding developments in recent times, said 
Dr. Mohlman, had been the advances made in mechan- 
ization in sludge handling and disposal, which involved 
improved dewatering operations and the ability to odor- 
lessly and economically incinerate the sludge cake. At 
Chicago, the original plan of digesting mixed activated 
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sludge and crude solids in Imhoff tanks had proved im- 
practical, because of the high water content of the 
digested sludge (94 per cent actual as compared with 
87 per cent anticipated from experimental observations) 
and the staggering sludge digestion capacity required. 
Extensive studies of single stage separate digestion, in 
heated tanks on a large scale, had produced a sludge of 
96 per cent water content. The overall costs of sep- 
arate digestion had proved no less than that of provid- 
ing Imhoff tank capacity. In 1932 their interest had 
been drawn to improving the efficiency and economy of 
sludge dewatering, and the possibilities of odorless 
incineration of mechanically dewatered undigested 
sludges. A 20 ton per day incineration plant was that 
year constructed as a pilot plant. Experimentation and 


_ trials had proved flash drying of the sludge cake and 


incineration feasible without odor, provided a tempera- 
ture of 1,400 deg. F. was maintained in the combustion 
chamber. In 1934 the three power consuming hammer 
mills to beat up the sludge cake, being dried enroute to 
the incinerator, had been replaced by a Raymond cage- 
type mill. The result was a marked simplification and 
cost reduction in power required and heat exchangers 
effected an added saving. Now, a new plant with a 
capacity of 40 tons of solids (dry basis) per day was 
under construction at the Calumet plant and the pro- 
gram called for incineration of 400 tons of dry solids 
daily in the Chicago Sanitary District. Intensive and 
thorough studies had convinced them that elimination 
of sludge digestion and adoption of incineration in 
preference to fertilizer production to be the best scheme 
for Chicago conditions. 

Dr. Mohlman pointed to the recent successful sludge 
incinerator installation of the Nicholas-Herreshoff type 
at the Dearborn, Mich., plant (see WATER WorKs AND 
SEWERAGE for September 1935) as evidence that in- 
cineration of chemically precipitated sludge was likewise 
a practical procedure. Unfortunately, said he, the dis- 
similar sludges at Chicago and Dearborn made compari- 
son of cost data at the two plants difficult and, prob- 
ably, unwise at this stage. 

Other noteworthy advances had been the marked 
reduction in chemical costs in mechanical dewatering of 
sludges which elutriation (sludge washing) had ef- 
fected. Stage digestion had constituted an advance 
which to his mind the possibilities of had not been suf- 
ficiently explored. The multi-stage digestion adopted 
by A. M. Rawn at the Los Angeles County plants, in- 
volving four stages with sludge return to the first stage, 
had not been accorded the attention deserved.. There, 
a 15 day period of digestion at 85 deg. F. had proved 
ample. 

Results from high temperature (thermophyllic) di- 
gestion at 130 deg. F. had been disappointing. More 
recently, however, an initial digestion at 130 deg F. 
for 5 days, followed by secondary digestion at 85 deg. 
F. for 7 days, seemed to hold promise of overcoming 
the odor and supernatant liquor problems which had 
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been encountered in single stage thermophyllic digestion. 

Dr. Mohlman again referred to the possibilities which 
elutriation of digested sludges possessed when it was 
considered that in mechanical dewatering 71 per cent 
of the overall cost in conditioning was chargeable to 
chemical, whereas elutriation had reduced it to 49 per 
cent. For example, 8 Ibs. of ferric chloride per 100 of 
dry solids had been thereby reduced to 3 Ibs., i.e., 8 vs. 
3 per cent ferric chloride requirement. Both at Wash- 
ington, D. C., and Columbus, O., the process had been 
adopted and digested sludge cake of 70 to 75 per cent 
water content was to be taken from the plant for land 
disposal as such. 

Commenting on centrifugal dewatering, Dr. Mohl- 
man felt that capacities of centrifuges were too limited 
and the liquid discharged too objectionable. They at 
Chicago had investigated three types of centrifuge with- 
out satisfaction. Spray drying of sludge he felt had its 
limitations. Maintaining sufficient moisture in the dried 
sludge to overcome the dust problem, but not sufficient 
to cause heating in the stored sludge, was the practical 
problem. In Chicago a selective sieving of dried sludge 
had shown the “middlings” to be higher in plant food 
than the coarse or fines. Probably this richer material 
might be taken out and sold on the local and nearby 
market and the remainder burned. 

In summarizing, Dr. Mohlman said that of all recent 
advances certainly the proving of incineration as being 
feasible and less expensive than digestion at the larger 
works, was outstanding. That incineration of a 65 per 
cent moisture filter cake from a chemical precipitated 
sludge was practical. Incineration had been adopted 
at Chicago because it was proven to be odorless ; reduced 
plant area; was the most sanitary and practical method. 
Further, that power could be produced thereby and 
that it had proved to be the most economical of all 
processes investigated. Stage digestion, gas utilization 
in power development, the elutriation of digested sludge 
and mechanical dewatering constituted noteworthy ad- 
vances in other instances. 

In reply to a question, Dr. Mohlman said that the 
fly ash was taken out of the stack gases by a Cottrell 
dust precipitator and was flushed to a pond for sep- 
aration. 

“Cost Records in Maintenance and Operation”— 
By Joun H. Brooxs, Superintendent, and Roy §S 
LANPHEAR, Supervising Chemist, Sewerage Department, 
Worcester, Mass. 

This worthy paper, presented by the senior author, 
is not subject to effective abstracting and little of it 
can be adequately reported here in condensed form. 
The reader is urged to watch for its appearance in 
Sewage Works Journal because of the clearness with 
which the authors have explained the thorough and 
efficient system of cost keeping which has been devel- 
oped by the Worcester Sewer Department. To effec- 
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tively understand the system the record forms accom- 
panying the paper must be before the reader. 

The “Work and Cost Ledger,’ said Mr. Brooks, 
was the mainspring of the system and the method of 
allocating costs under the main headings (1) Mainte- 
nance, (2) Construction, (3) Treatment, told the whole 
story. From the card records showing materials, labor 
and equipment rental charged against jobs, the ledger 
was posted weekly. Monthly reports taken from the 
ledger were reviewed by the Superintendent of Sewers. 
Mr. Brooks stressed the necessity for adequate cost ac- 
counting if the effective use of the budget system was to 
be had. A proper knowledge of cost simpressed appro- 
priating officials and made it much simpler to obtain 
the budgest requested by the Superintendent. 

GLten D. Hotmes, Consulting Engineer, Syracuse, 
N. Y., speaking in high praise of the Worcester system 
of cost keeping, felt that it was as important to have 
adequate cost records of the sewerage utility as it was 
of the income yielding utilities. With more attention 
to and accurate knowledge of cost records, methods of 
improving and reducing the running operating costs 
could frequently be had without impairing efficiency— 
particularly was this true of power consumption. 

Roy S. LANPHEAR, Superintendent of Treatment 
Works, explained the cost accounting methods as ap- 
plied to sewage treatment at Worcester and said that 
he had never found it necessary to run beyond the 
budgeted allowance, and that made for happy relations. 
He referred to the completeness of records covering a 
period of many years at the Worcester plants which had 
been the cradles of sewage treatment. From these had 
come such men as Harrison Eddy, Julius Bugbee, Al- 
mon Fales, Chas. Agar, Stuart Colburn, Arthur Gorman 
and others which he chose to list as Worcester Sewage 
Works “Alumni.” ; 

“Some Fundamentals of B.O.D.”—By Earte B. 
Puetvps, Professor of Sanitary Sciences, Columbia Uni- 
versity, New York City. 

In customary style of the illuminating teacher that he 
is, Professor Phelps discussed the true meaning of the 
Biochemical Oxygen Demand values when applied in 
sewage treatment practice and stream pollution studies. 
The three really important elements to be considered 
in sewage treatment were bacteria, suspended solids 
and oxygen demand of sewage and effluents. For the 
last the Standard B.O.D. test remained the best meas- 
uring stick to reveal the important property of oxygen 
consuming matters present, rather than the exact oxygen 
demand value which was of lesser importance. In sew- 
age treatment it was important to realize that sedimen- 
tation was effective in reduction of oxygen demand 
whereas biological oxidation or chlorination were ef- 
fective in a further reduction by modification of the 
non-settling oxygen demanding matters present. 

Professor Phelps discussed the constancy of rates at 
which the B.O.D. became reduced with increased time 
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and biological effects observed in natural purification 
in streams, and likewise the depletion of dissolved 
oxygen in bottled up samples. The rate curves show- 
ing about 21 per cent decrease in B.O.D. from one day 
to the next seemed to hold rather universally constant 
for a variety of sewages and many industrial wastes. 
With each degree of temperature rise (Centigrade), 
within the range of biological activity, an increase of 
4 per cent in the rate of natural purification could be 
observed as a general law. In stabilization of putrescible 
materials, Professor Phelps pointed out that there was 
little fundamentally different between aerobic and an- 
aerobic effects, both being broadly speaking oxidation 
effects. In the latter, oxygen was taken from the com- 
pounds present, including sulphates and carbonates and 
organic bodies, and insoluble carbon was left behind. 
He compared the formation of coal deposits in nature 
with anaerobic oxidation of sewage solids and believed 
that at least 33 per cent of the volatil matter in sew- 
age solids could be assumed to be non-digestible ma- 
terials. 

In chlorination processes the B.O.D. was definitely 
modified. In addition, the highly important rate of 
demand was reduced because of the change in the 
nature of the putrescible bodies by the chlorine. Like- 
wise, the sterilization effect which destroyed or other- 
wise affected the behaviorism of many organisms was a 
factor in this effect. 

Professor Phelps cited applications of the B.O.D. 
test in two important practical stream pollution prob- 
lems taken before the courts. In each, oxygen deple- 
tion condition predicted from analytical data and dilu- 
tion figures had been borne out later by fact. Studies 
had revealed that the stored up B.O.D. in the form of 
sludge deposited during cold weather on stream bottoms, 
and its release during summer conditions, had proved 
a factor of primary importance—one subject to correc- 
tion by effective solids removal. 

F. W. Gircreas, in discussion, demonstrated the sim- 
plified colorimetric test for dissolved oxygen which he 
and Professor Phelps thought would make B.O.D. 
determinations far less cumbersome and time consum- 
ing than the present titration procedure with its many 
reagents. The test developed by Dr. Isaacs of Colum- 
bia University and improved by Mr. Gilcreas involves 
the addition of the drug amidol and sodium citrate, to 
reduce pH value, to a sample in a small bottle. A red 
color, developed during the next 30 minutes and indicat- 
ing the concentration of dissolved oxygen, is compared 
against permanent standards. The test in Mr. Gilcreas’ 
laboratory had proved accurate within 5 per cent and 
only excessive amounts of chlorine, hydrogen sulphide, 
iron or nitrate cause interference. As a field method 
the colorimetric test, to his mind, had especial value 
and numbers of tests per man hour could be increased 
tremendously. 
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“Unique Features of the Walden (N. Y.) Treat- 


ment Plant”—By Newett L. NusspauMEr, Consult- 
ing Engineer, Buffalo, N. Y. 


Mr. Nussbaumer’s paper describing the Walden plant 


and emphasizing its unique features has been printed in 


full in the October issue of WATER WorRKS AND SEW- 
ERAGE. Of particular interest was the adaptation of 
an elevated C. I. sewer in order to eliminate one pump- 
ing station which would have been operating at a con- 
tinuous expense. In another instance a force main 
designed as a syphon had reduced the pumping head 
by 50 per cent. “Everdur” metal gates had been em- 
ployed to overcome corrosion and binding and screen- 
ings were shredded and discharged to the separate di- 
gesters. Gas collection and storage involved the instal- 
lation of a gas holder new to the sewage field which 
is known as the “Dry Seal” type that functions without 
the troublesome liquid sealing of the floating cover and 
was more economical to maintain and operate. In the 
digester, heating coils of seamless copper tubing had 
been used. Automatic chlorination controlled by Ven- 
turi flumes was selected to insure continuously effective 
pre-chlorination without waste of chlorine. 

J. C. Bricuam, Assistant Engineer, New York De- 
partment of Health, commented on the attractive ap- 
pearance of the Dry Seal gas holder and the Walden 
plant as a whole. Of especial interest was the func- 
tioning of the syphonic force-main and the adaptation 
of a C. I. main run above ground on piers in order to 
avoid construction and operating costs of a pumping 
station. 


Sun-Rise Breakfast 
As is customary with the New York Sewage Works 
Association the Round Table Discussion was held the 
second day following the Sun-Rise Breakfast. In 
charge were Chas. C. Agar and Stuart E. Coburn who 
read questions taken from the Question Box and di- 
rected the discussion. Prior to the breakfast, Mr. Agar 
had shown interesting moving pictures taken at repre- 
sentative sewage treatment plants in New York State. 
Sludge Conditioning—In reply to a question, Dr. 
Mohlman stated that ferric chloride or chlorinated-cop- 
peras remained the most efficient conditioners of sludges 
prior to mechanical dewatering. Lime with the iron 
vas helpful in dewatering digested sludge but of doubt- 
ful benefit when dealing with the undigested material. 
Chemical Treatment—To the question ‘Would 
effluents from chemical precipitation processes be as 
likely to encourage aquatic growths down stream as are 
nitrified effluents?’ Professor Phelps pointed to the 
fact that in fresh water these were not, but in brackish 
waters (estuaries) organism growth was not dependent 
upon oxidized nitrogen but could make use of ammonia 
direct. LL. H. Enslow commented that if chemical 
effluents went into lakes or ponds in which natural puri- 
fication would result in oxidation of the ammonia salts 
in chemical effluents then, without question, algae could 
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be expected beyond the point of nitrite and nitrate pro- 
duction. It was a matter of ammonia vs. nitrate and 
how far from the outfall the effluent would travel be- 
fore the ammonia was converted. 

Activated Sludge Digestion—In heated digesters, 
Dr. Mohlman said, it was necessary to provide four 
cu. ft. per capita capacity for digestion of mixed crude 
and activated sludges. In Imhoff tanks 6 to 8 cu. ft. 
would be found necessary. Mr. Marshall of Chain- 
3elt Company reported that in separate digestion 
(heated tanks) 5 cu. ft. was the Wisconsin requirement. 
Mr. Holmes reported that the Newark, N. Y., plant 
had been designed for a 4 cu. ft. capacity, but even so, 
the conversion to two stage digestion had effected a 
marked improvement in the sludge, the gas and super- 
natant liquor. L. H. Enslow commented that in single 
stage digestion (heated tanks) San Antonio, Texas, had 
found 5 cu. ft. barely sufficient. 

Dr. Mohlman felt that population ratings for diges- 
ters were very apt to be misleading. After all the cor- 
rect index was the pounds of dry solids per cu. ft. 
which is a measure applied by S. A. Greeley of Chi- 
cago. In Los Angeles County (four stage digestion) 
this figure had run between 7.5 and 9.0 per cu. ft. per 
month, which seemed to give desired results. 

Hazards to Sewage Works Operators—The ques- 
tion of likelihood of sewage works operators contract- 
ing diseases was presented to Professor Phelps who 
said that actual case history supported by theory would 
indicate that there was little or no danger, provided 
reasonable precautions be taken by operators. 

Hydrogen Sulphide Generation—It was shown 
that neither sewage or industrial wastes were essential 
to hydrogen sulphide production in brackish water areas. 
In tidal swamps and marshy areas sulphates were fre- 
quently broken down by bacteria naturally present 
when other sources of oxygen became deficient and the 
temperature favored the organism. 

Flooding Filters for Fly Control—Morris Cohn 
outlined the Schenectady scheme of allowing the sprink- 
ling filter to fill during the night, followed by holding 
for quick discharge 24 hours later. The deleterious 
effect was but temporary, the stability of effluent 
(methylene blue test) reaching 14 days during the en- 
suing day. The flooding had been rotated, each unit 
being flooded at 10 day intervals and thus kept fairly 
clean. Mr. Lanphear remarked that flooding seemed 
to improve the filter efficiency at Worcester, except dur- 
ing and immediately after the flooding at 8 day intervals. 
The scheme had been practiced now during 3 summers. 
He considered flooding the practical solution in fly con- 
trol and recommended small filter units be incorporated 
in future plant design in order to facilitate flooding 
with the least disturbance to the average quality of 
effluent. 
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New Jersey Section of 
A.W.W.A. Organized 


In New Brunswick, N. J., on October 30th, the new- 
est Section of the American Water Works Association 
held its organization meeting at Rutgers University. 

This initial meeting was attended by 90 members. 
Among this number several were new members, at- 
tracted to the Association as the result of the establish- 
ment of a New Jersey Section. Automatically the new 
section has to its credit 115 members of A. W. W. A. 
residing in New Jersey, most of whom had previously 
been affiliated with the New York Section. 
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S. F. Newkirk, Jr., P. S. Wilson, Sec’y- 


Chairman Treas. 


The Organization Committee presented the following 
slate of officers which were unanimously elected: 
Chairman—S. F. Newkirk, Jr., Supt., Water Dept., 

Elizabeth, N. J. 

Vice President—C. D. Moon, Mgr., N. J. Water Co., 
Haddon Heights, N. J. 

Sec’y-Treas.—P. S. Wilson, Consulting Engr., Glen 
Ridge, N. J. 

Director A. W. W. A.—W. J. Orchard, Wallace & 
Tiernan Co., Newark, N. J. 

Trustees—G. F. Wieghardt, Hackensack Water Co., 
Wehawken, N. J.; W. R. Conrad, Consulting Engr., 
Burlington, N. J.; J. A. Carr, Supt., Water Dept., 
Ridgewood, N. J. 

New Jersey Section 
Indicative of the caliber of undertakings which the 

new section plans, the resolution which follows was pre- 

sented and unanimously endorsed : 

WHEREAS, the State of New Jersey is so situated geograph- 
ically and as to the amount and location of its population that it 
has been found desirable and necessary for the municipalities of 
the state to take certain co-operative action, through State 
agencies and otherwise, in order to secure and safeguard suitable 
and adequate water supplies, and mT } 

WHEREAS, the manner of organizing and carrying on this 
co-operative action has been and still is the subject of discussion 
and consideration in the continued effort to satisfactorily meet the 
problems involved, and 

WHEREAS, the manner in which these problems are met is 
a matter of direct and vital interest as well as a responsibility to 
the men engaged in the public water supply industry in the states, 
and 

WHEREAS, the formation of a New Jersey Section of the 
American Water Works Association now places in the hands 
of these men an agency for exerting a united and beneficial in- 
fluence upon the development of this subject, now therefore 

BE IT RESOLVED THAT the Trustees of this Section, act- 
ing directly or through such committees as they may find it de- 
sirable to appoint, are hereby directed to give careful considera- 
tion and study to this subject with a view to determining upon a 
course of action by the Section which will beneficially assist and 
co-operate with the other existing agencies now endeavoring to 
meet these problems, and 

That, after so considering and studying the subject the Trustees 
are to report back as soon as conveniently possible to the Section 
as to the course of action which they recommend, and 

THAT copies of this Resolution are to be sent by the Secre- 
tary to the Governor of the State and to such other persons and 
organizations as may be concerned. 


Considering the inclement weather-on the 30th, an 
attendance of 90 constituted evidence of the interest 
shown in the creation of a New Jersey Section to serve 
the interests of water utilities and water works men 
within New Jersey. 

A brief technical program and informal supper com- 
pleted the first meeting of the New Jersey Section. 
That this newest of A. W. W. A.’s Sections has adopted 
a program and policy broad of scope and genuine in 
merit is indicated in the above resolution, now on rec- 
ord as its No. 1 Resolution. 
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FORGOTTEN METERS 


By EARL A. SMITH 


Chief Inspector, Badger Meter Co., 
Milwaukee, Wis. 


WATER meter, like a 
A motor, must be scientific- 

ally designed, accurately 
built, and competently main- 
tained in order that it may ren- 
der the service for which it is 
intended. Also, like a motor, its 
efficiency is governed in a great 
measure on the same basic prinr- 
ciples—lack of friction and ex- 
acting clearances. 

Like the motor in your car a 
water meter operates more or 
less continuously, at various 
speeds, and under various loads. 
Its parts are accurately made and delicately adjusted. 
But, unlike the motor under the shining hood of your 
car, literally before your eyes and almost under your 
nose, the water meter all too frequently is hidden away 
in a dark, damp and dirty corner. Frequently it is cov- 
ered with rubbish, littered with junk or submerged in 
muddy water. In spite of this it keeps right on func- 
tioning—after a fashion—under conditions that would 
prove disabling to any other type of motor. 

As the meter functions it measures not only water, 
but it also measures revenue. To perform these tasks 
continuously and effectively it requires and deserves 
some attention just as an automobile motor requires 
occasional inspection, cleaning and overhauling. Use, 
neglect and abuse all leave their mark on its finely con- 
structed mechanism. In time it becomes dirty, noisy 
and inaccurate—all to the detriment of the ability whose 
merchandise it dispenses and whose revenues it guards. 
Since most of us are more familiar with automobile 
motors than with water meters we shall try to draw 
an analogy. 


Looking at Motor Production 


Let’s shift the scene to a busy machine shop manu- 
facturing motors with pistons, piston rings, cylinders 
and other engine parts carefully machined to the thou- 
sandth part of an inch. Parts are finished, sent to the 
Inspection Department to be checked with delicate gages 
to see that they measure up to a predetermined stand- 
ard. Only accepted parts are sent to the assembly line, 
free from grit and dirt, to be assembled into a complex, 
rugged and yet delicate motor that will function ef- 
ficiently only when all parts are correctly made and 
correctly assembled. 














The Author 








This article is of peculiar interest, in that it 
comes from a machinist who compares his ex- 
perience in the building and testing of water 
meters with his previous experience in building 
and testing gasoline and Diesel motors, aero- 
plane motors and machine guns—the latter 
while serving with the 291st Aero Squadron— 
U.S.A. 

In this article the author makes some pointed 
and practical comparisons. First, similarity of 
exactness with which gasoline motors and water 
meters are manufactured and tested. Then, the 
marked difference in the subsequent care and 
attention given each while in service.—Editor. 











The motor is then sent to the test blocks, oiled and 
greased, valve setting checked, spark adjusted, set in 
motion, given a trial run without load. Then the motor 
is run under load until the exhaust tells the tester it is 
loaded to capacity. After a few hours of this, the 
motor is stopped, checked for compression, valves 
checked and spark readjusted, speed taken. It is then 
ready for the brake test. Let’s assume this is a 250 


‘H.P. motor and that it must pull its load before leaving 


the factory. After passing this test it is sent into the 
field for duty. 

Assume that six months have passed. The motor 
lags, exhaust is dirty, it starts with difficulty. This 
tells the engineer on the job that something is wrong. 
The motor requires overhauling. Valves are ground, 
spark and valves retimed, springs tested, etc. After 
the overhauling, the motor again functions efficiently, 
perhaps as good or better than when it left the factory. 
Time again slips by. The same thing is done again, 
but the motor lacks its original pep. No matter what 
is done with it this 250 H.P. motor will not develop 
its original efficiency until it has been thoroughly over- 
hauled and made new by rebore, new pistons, rings, 
valves, etc. Even so, more oil is now required, more 
gasoline is used. But due to generally worn parts less 
horsepower is developed. The engine that developed 
250 H.P. at the shop now develops possibly only 220 
H.P., and this in spite of the fact that it was given 
the best of care and frequent overhauling. 


And Now at Meter Building 


Assume another machine shop doing the same close 
work, and in some cases just a little closer. In the 
manufacture of water meters as in the case of motors, 
parts are sent to inspection and checked; but, checked 
just a little closer. Parts that pass rigid inspection are 
sent to the assembly line after a thorough cleaning, 
or after scientific plating of metal parts to guard against 
corrosion and electrolysis. In the assembly line these 
parts are assembled into water meters, ready for pre- 
liminary test for leakage, strength, capacity and ac- 
curacy to meet standards of the American Water Works 
Association. After these preliminary tests the’ meters 
are advanced to the final test for smooth and quiet 
operation and accuracy at all flows. The meter, like 
the motor, must meet definite predetermined require- 
ments before it leaves the factory. 

Assume that the meter, like the motor, tested O.K. 
and was sent into the field for duty—possibly to some- 
body’s basement. Here it is allowed to run day after 
day—month after month, and year after year. As 
long as it continues to register nobody pays any par- 
ticular attention to it, until it shows that it has not 
registered more than a few cubic feet or gallons since 
its last reading. In fact, it may have been neglected 
until it failed to register at all. In either case, only 
a fraction of the water used was registered with con- 
sequent revenue loss. The water, like gasoline and oil 
in the inefficient motor, was used. The difference is 
that the motor owner is out of pocket if his motor is 
neglected, but in pocket if his meter is neglected. 

Examination of the meter will show dirt, corrosion, 
and worn parts. Its general condition will prove to 
any mechanic that for years dirt has been collecting. 
In that condition the meter could not register correctly. 










































































A Well Equipped Meter Shop in a Large City. The Difference 
Between This and the Small City Shop, Being the Number of 
Shop Units 


Gear trains and register may have been retarded or 
stuck for years, and yet it may have registered some- 
thing until it just got so tight that it stopped entirely 
before the loss of revenue was noted by the meter 
reader. 

We know that a meter properly built will test correctly 
and will seldom over-register, but it will continue to 
wear and slow up until it stops. The meter, like the 
motor mentioned, instead of performing its full task, 
was doing only a portion of it. Of course, the water 
utility is the sole loser, and why should the consumer 
be concerned ? 

The point is this: A meter, like a motor, is a com- 
plex piece of machinery. To work properly and reg- 
ister correctly it needs some attention. If it is neglected 
it cannot be expected to do its full task. 


Good Maintenance Pays 

To avoid loss of revenue meters should be taken out 
at intervals, cleaned and repaired say every time it 
registered so many thousands of cubic feet or gallons 
(depending upon the type of meter and service ex- 
pected) rather than after stated periods, such as are 
required by state utility commissions. 

To do this, and do it at a small cost, and up-to-date 
shop and skilled workmen must be available. Smaller 
communities that cannot afford such an organization 
should have reserve meters to install while defective 
meters are being overhauled at the factory which made 
them. 

In the larger cities which can afford the necessary 
equipment, the repair department should be completely 
divorced from other municipal activities to keep the 
expenses down to the minimum. Or the work could 
be contracted out to a reputable plumber at a fixed 
charge for the removal and replacement of each meter. 
With some such definite plan of inspection and mainte- 
nance, a meter could be taken out, cleaned, tested and 
put back into service at very little cost. The increased 
revenue thus obtained from continuously efficient oper- 
ation would result in a surprising profit each year. 


Equipping a Meter Shop 
For those who wish to install their own repair de- 

partments, factory trained help should be obtained if 
possible. The principal equipment, which can be pur- 
chased in the open market, would consist of the fol- 
lowing : 

Meter Testing Machine 

Small Drill Press 

Arbor Press 

Speed Lathe 
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Hot and Cold Water Facilities 
Acid Cleaning Bath. 

An assortment of steel balls should be on hand, both 
standard and oversize, to check the worn ball seats in 
champers. And also the usual run of taps, drills and 
reamers. 

Now let’s assume our man who reads the meters re- 
ports that certain meters in a certain neighborhood have 
registered the amount of gallonage to be serviced. These 
should be tagged and reported to repair department. 
to be removed for overhauling and retesting. 

Procedure in the repair shop would be as follows: 
The meter should be completely dismantled and each 
part tagged with a brass check of the same number. 
For instance, as the bottom is removed a No. 1 check 
is put on same. Then as the chamber comes out a No. 1 
check is put on the top and bottom, and a No. 1 check 
is attached to disc. Hood, register and gear trains 
should also be marked in the same manner. Everything 
detached from this meter should be tagged No. 1. These 
parts should be sent to the cleaning department, cleaned 
and then returned for inspection. Gear trains should 
be oiled and checked for smoothness, chamber checked 
for wear by first using a standard ball as a gage. If 
this is loose, larger bails should be tried. These balls 
should run standard, .001, .002, .003, .004, .005 over 
or even up to .010 over. Special over-sized disc balls 
should be kept on hand to be fitted and lapped into 
worn chambers. 

With such cleaning, checking and oiling, the repaired 
meter will test as good as a new one. But let a meter 
run down for years without attention and there will be 
a big repair bill on top of the loss of revenue already 
suffered. 

Field experience, in examination of meters neglected 
in service, has proven that dirt and corrosion inside 
these meters made it impossible for them to have been 
registering correctly for an indefinite period before ex- 























Meter Test Rack Used at the Factory. Mano-meter Glass on 
Right Shows Line Pressure and Pressure Loss Through the 
Meter at Various Flows. The Glass Tubes (Left) Register 
Rates of Flow During Tests. Cylinder (Left) Accurately 
Measures Water Passed for Comparing with Meter Register 
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amination. Both common honesty and sanitation urge 
the need of periodic inspection, cleaning and repairing 
of meters. It is a foregone conclusion that if consumers 
once saw the condition of the inside of their meter, 
they would not object to paying a small sum at intervals 
to insure clean meters and clean water. 

If the health department of some cities, towns and vil- 
lages knew what was really inside these meters after a 
long period of neglect they would insist on them being 
taken out at intervals and cleaned. Water works offi- 
cials generally agree that it would be a good idea to 
service meters periodically but they believe that people 
would kick too much about the cost. A little educational 
propaganda showing basic facts, should overcome this 
opposition. 

Many of the larger cities already have thoroughly or- 
ganized and highly efficient meter repair shops, and 
some have ordinances requiring systematic inspection, 
cleaning and repairing of meters at regular intervals. 
These users find that systematic maintenance pays divi- 
dends. Unfortunately these provisions are not uni- 
versal. In the smaller and middle size cities there are 
conditions ranging from complete neglect to fully effi- 
cient service. Many of these users seem to look upon 
a water meter as they formerly looked upon a watch— 
expecting to give 30 or 40 years of service without any 
attention whatever. And yet they do not expect more 
than five or six years of service from an automobile 
costing from 100 to 500 times as much as a water meter. 

It is nothing unusual for water works superintendents 
to point with pride to meters in their repair shops that 
have been in service for 20, 30 and even 40 years. 
That these meters functioned after three or four decades 
there is no doubt, but that they measured accurately 
and that they should not have been replaced long since 
is open to questioning. 

A check up and analysis of loss of revenue resulting 
from inaccurately operating meters that have long out- 
grown their usefulness would present a striking picture 
that would show that it does not pay to neglect meters 
nor to use them beyond a reasonable period of service 
commensurate with a period of usefulness expected 
from any other intricate mechanical device in continuous 
operation. 

The fact remains that water meters require care and 
attention. Even with the best of care, and in spite of 
excellent materials and workmanship that go into their 
construction, meters do exhaust their accuracy long 
before they stop running entirely. A full realization of 
this and greater respect for the mechanics of water 
meters will be repaid in the form or increased revenue. 


v 
California Sewage Works Association 
Holds 8th Annual Convention 


HE 8th Annual Conven- 
tion of the California Sew- 
age Works Association was 
held on September 23rd and 
24th. The first day was devoted 
to a brief meeting at Palo Alto 
followed by inspection trips to 
several treatment plants. On 
the following day two technical 
sessions were held in San 
I*rancisco. 
Action on Operator 
Licensing 
The report of the Committee A. 
on Licensing recommended that 











M. Rawn, 
President C. S. W. A. 
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the Association adopt the scheme of voluntary licensing 
of operators, similar in principle to the procedure fol- 
lowed by the Texas Division of the Southwest Section of 
A.W.W.A. The plan was approved and will be put 
into operation. 


Technical Sessions 

(A. M. Rawn, President-Elect, presiding. ) 

The first paper, by H. O. Banks, described the Palo 
Alto Sewage Treatment Plant and its operation. 

John J. Casey, City Engineer of San Francisco, out- 
lined the program under way for treating those portions 
of San Francisco sewage that now pollute its beach 
areas. The proposed Richmond-Sunset Plant will pro- 
vide sedimentation separate digestion and chlorination. 

J. W. Blackman, City Engineer, Long Beach, Calif., 
related experiences with hydrogen sulphide generated 
in the Long Beach sewers which had resulted in some 
damage thereto. To correct this trouble chlorinating 
stations were to be soon established at three selected 
control points and probably the adaptation of the Scott- 
Darcey process of producing ferrous chloride from 
chlorine and scrap iron would be the ultimate solution, 
either alone or in conjunction with partial chlorination. 
Mr. Blackman also reported on a process for protecting 
concrete sewers against gas attack which was under 
study and development at Long Beach. It involved a 
cold spray application of lead compound (three coats ) 
at an approximate cost of 8 to 9 cents per square foot 
of surface treated. 

Mr. Pomeroy, Research Chemist, Los Angeles Sani- 
tation Districts, reported on and demonstrated a pro- 
cedure that he had developed for the colorimetric de- 
termination of the hydrogen sulphide content of sew- 
ages. The method consisted of the introduction of re- 
agents which yielded methylene-lue in proportion to 
the hydrogen sulphide present, and comparing the color 
with standards. The test was capable of determining 
sulphide content between 0.1 and 20 parts per million 
and was accurate within 10 per cent. 

The effects of industrial waste pollution at Stockton 
were disclosed as the result of water course studies 
made by the State Department of Health. Such wastes 
discharged into Stockton sewers had resulted in a treat- 
ment plant loading three times that indicated by volume 
of flow treated. A valuable table, prepared by the 
Engineering Division of the State Department of 
Health, listed population equivalents for a variety of 
industrial wastes. 

The last session of the meeting was devoted to a 
symposium on “Operation of Gas Engines on Sludge 
ras,’ that revealed the practical potentialities which 
power production from sludge gas offers. 


Officers Elected 


The following were elected to office: 

President—A. M. Rawn, Los Angeles, Calif. 

Vice President—E. A. Reinke, Berkeley, Calif. 

Vice President—R. F. Goudey, Los Angeles, Calif. 

Sec’y.-Treas.—F. D. Bowlus, Los ‘Angeles, Calif. 

Board of Control—C. G. Gillespie, Berkeley, Calif. ; 
H. F. Gray, Oakland, Calif. 


¥ 
Roy Phillips Honored Again 


Roy Phillips, City Engineer of Meadville, Pa., and 
immediate Past-President of the Pennsylvania Sew- 
age Works Association, has recently been made 
President of the Engineering Section of the League 
of Third Class Cities of Pennsylvania, which repre- 
sents all but three of the major municipalities of 
Pennsylvania. 
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Sewage Treatment Works 
of York Township, Ontario 
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CANADIAN INSTITUTE ON SEWAGE. 
HOLDS SUCCESSFUL CONVENTION 


held its 2nd Annual Convention in Toronto on 
October 17 and 18th, with an attendance of ap- 
proximately 140 and official registration of 127. 

The report of Secretary A. E. Berry, under whose 
leadership this two year old organization has made re- 
markable strides, indicated that a 50 per cent increase 
in membership gain had been made during the past year. 

At the luncheon meeting on the second day, Toronto’s 
sewage minded Mayor—James Simpson—and Ontario’s 
practical minded Minister of Health—Dr. J. A. Faulk- 


r Do ncia ‘anadian Institute on Sewage and Sanitation 























W. M. Veitch, City A. E. Berry, Ch. Engr., 

Engr., London, Ont., Ontario Dept. of 

President of the Health, Secretary- 
Institute Treasurer 


ner—addressed the Institute. Thereafter an inspection 
trip was made to the recently enlarged treatment works 
serving the North Toronto District and the plant serving 
the Township of York, the latter being amongst the 


earliest plants to adopt mechanical sludge dewatering 
on drum type vacuum filters. 


Officers Elected 


Officers named for the ensuing year are: 

President—Geo. H. Ferguson, Chief Engr., National 
Department of Health, Ottawa. 

Vice-President—Grant R. Jack, Commissioner of 
Works, Township East York. 

Sec’y.-Treas—Dr. A. E. Berry, Chief Eng., Provin- 
cial Dept. Health, Toronto. 

Trustees—H. S. Nicklin, City Engineer, Guelph, Ont. ; 
N. J. Howard, Director of Water Purif., Toronto. 


Technical Sessions 


(President W. M. Veitch presiding.) 

Amongst the papers presented that by A. E. Berry, 
which constituted a review of sewage disposal practice 
and operating difficulties with suggested means of over- 
coming such, was outstanding. It served as the opening 
gun in a symposium on operating difficulties, sludge dis- 
posal practice, and quality of effluents. 

In the symposium, Mr. Chas. Chamberlain, superin- 
tendent of the York Township plant, dealt with sludge 
disposal by vacuum filtration and later with the ill effects 
on the activated sludge process charged to oily wastes 
reaching the plant. Mr. Wm. Storrie, Consulting En- 
gineer of Toronto, discussed the use of sludges on land 
and the need for specific regulations now lacking, in 
governing such practices as health hazards. Mr. H. S. 
Nicklin, City Engineer of Guelph, related experiences in 
dewatering digested activated sludge and crude solids 
on sand beds. 


Snapped at the Second Convention Canadian Institute on Sewage and Sanitation 








Left to Right: (1) J. F. McLaren, Cons. Engr., Toronto; (2) F. 
San. Eng., Montreal; (4) B. F. Lamson, City 'Engr., St. Catharines; (5) W. 
N. C. Hobson, Canadian Ind. Ltd., Toronto; (8) W. B. Redfern, 


Toronto. 


A. V. Delaporte, Chief Chemist, Ontario Dept. of Health; (7) 


Cons. Enor., 





J. Leduc, Engr.-Alderman, Montreal; (3) A. Cousineau, City 
C. Miller, City Engr. and Treas., St. Thomas; (6) 
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Mr. Stanley Shupe, City Engineer of Kitchener, pre- 
sented an illuminating discussion of operating difficul- 
ties at the Kitchener activated sludge plant which had 
been created by meat packing wastes and digester super- 
natant liquor. Resultant bulking of sludge had been 
corrected on several occasions by applying chlorinated 
lime to the aeration tanks and the returned sludge. Mr. 
W. B. Redfern, Consulting Engineer of Toronto, re- 
ported on the operation of the Mimico-New Toronto 
activated sludge plant, involving a combination of Im- 
hoff tanks and supplementary separate digestion tanks 
equipped with the only floating cover in Canada. 

Mr. N. J. Howard reported results of studies made 
at the North Toronto works to determine the effective- 
ness of the activated sludge process in eliminating bac- 
teria and b. coli. The average b. coli content had been 
reduced by 99 per cent but still there were present 
averages of 1,483 per c.c. in winter and 4,187 in sum- 
mer. Satisfying the effluent chlorine demand of 1.5 
p.p.m. had reduced the coli count to 14 per c.c. result- 
ing in a 99.99 per cent overall reduction. 


Modern Chlorination Practices 


In an illustrated talk, L. H. Enslow discussed “Mod- 
ern Sewage Chlorination Practices” in which the estab- 
lished uses of chlorine, with especial reference to its 
adaptation as an adjunct in assisting present day meth- 
ods of sewage treatment, were set forth. Particular 
attention was directed to the uses to which chlorination 
had been put in bettering condition and reducing oper- 
ating difficulties and costs of treatment at activated 
sludge plants. Especially helpful had been the mild 
chlorination of returned sludge to control sludge bulk- 
ing such as recently reported by the Lima, Ohio, au- 
thorities. (See October issue of WATER WorRKS AND 
SEWERAGE.) Another important major development had 
been the benefits derived from thickening the wasted 
activated sludge in a separate tank before its transfer 
to the digesters. To render the scheme feasible, chlorine 
had been effectively used in moderate amounts to check 
the biological action during the holding period in the 
concentration tank. In odor control the application of 
chlorinated iron, produced by running chlorine water 
upwards through scrap iron and old tin cans in a pipe 
tower, was relatively new. It had the value of being 
more efficient and less costly than direct chlorination. 
In addition, the iron added had shown beneficial effects 
on the aerobic biological processes and likewise on sludge 
digestion. There was not the same need for careful 
control to avoid overdosage as was true with direct 
chlorination when employed ahead of the activated 
sludge process—a point considerably in its favor. 


Round Table Conference 
The forenoon session of the second day was given 
over to a lively and very helpful Round Table Confer- 
ence on operation and maintenance “Kinks” and prob- 








R. C. Harris, Com. of Works, Toronto, and Past President of 
the Institute; H. S. Nicklin (Trustee), City Engr., Guelph; 
Wim. Storie, Consulting Engr., Toronto. 











Chas. Chamberlain, Supt. Treatment Wks., York Township; Mr. 
Phelps, Sewerage Engr., Toronto; Stanley Shupe, 
City Engr., Kitchener 


lems. Considerable interest developed in the possibilities 
of garbage disposal by grinding and discharge to sewers 
and the effect this method would have on the future of 
sewage treatment. Reports from Baltimore, Indian- 
apolis, and Durham, N. C., had indicated the scheme 
to be a feasible one for disposal of portions of the 
garbage if not the whole of it. 

The use of chlorinated lime to correct septic sludge 
conditions in aeration units and sludge bulking had been 
found generally an effective emergency measure to be 
applied when needed to overcome the effects of oxygen 
deficiency in the system. 

Root troubles in sewers had been successfully over- 
come by addition of copper-sulphate to manholes above 
affected sections of the sewers. There seemed to be no 
formula as to the dosage required as long as sufficient 
blue-stone was used—in small lateral lines about a 
double handful at each manhole had been enough. One 
member told of a copper ring which had been effectively 
used in pipe joints to stop roots from entering, by kill- 
ing the tender ends. 

For cleaning clogged air diffuser plates a variety of 
methods had been used. The generally favored method 
was the blowing of steam through the plates from 
beneath to “stew-out” the oil accumulations, aided by 
wire brushing to clean the upper surface. Some had 
used alkali or acid. Possibly the most certain and effec- 
tive scheme of all was that of removing and burning the 
plates. It developed that The Corborundum Company 
had been rendering a plate renovating and re-burning 
service at a nominal charge. 

There was considerable interest in reports that minor 
amounts of powdered activated carbon had been effec- 
tive in improving sludge digestion and its subsequent 
drainability on sand beds. Especially interesting had 
this -been to plants utilizing digester gas and those 
crowded with respect to digester and bed capacity. 

Note.—Many of the papers presented and proceed- 
ings of the convention have already been printed in full 
in the two Canadian magazines, “Canadian Engineer” 
and “Engineering and Contract Record.” The Canadian 
Institute on Sewage being affiliated with the Federation 
of Sewage Works Associations, most of the papers will 
also be printed in Sewage Works Journal. 

[| WATER WorKS AND SEWERAGE Wishes to congratulate 
President Veitch, Secretary Berry and their Executive 
Board on the impressive progress tnade by the Canadian 
Institute and on the quality of its recent convention.— 
Editor. | 





v 

Bips ASKED FOR COLORADO RIVER AQUEDUCT PUMP- 
ING. PLANts—Bids will be opened Nov. 19 by Metro- 
politan Water District of Southern California on con- 
struction of two of the five pumping plants on main line 
of the Colorado River Aqueduct. 
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CHEMICAL TREATMENT OF SEWAGE EVALUATED 
IN A.P.H.A. COMMITTEE REPORT 


PRESENTED BY LANGDON PEARSE, CHAIRMAN 


“Chemical Treatment of Sewage’ by the Com- 

mittee on Sewage Disposal of the American Pub- 
lic Health Association has been presented at the recently 
held annual meeting of the Association at Milwaukee, 
Wis. 

The voluminous report of 207 typed pages, prepared 
by a group of leading chemists and engineers in the 
sewage treatment field under the direction of Langdoa 
Pearse, Sanitary Engineer, Chicago Sanitary District, 
was presented by him as committee chairman. So far, 
the report is available in mimeographed form only and 
but a limited number of copies are available for dis- 
tribution until exhausted. 

In presenting a digest of the report, Mr. Pearse re- 
viewed the possibilities and limitations of chemical treat- 
ment, saying that its chief promise lay in its adoption 
for seasonal usage when necessary to raise the efficiency 
of established processes, particularly sedimentation. As 
a continuous process the cost of chemicals for year 
round treatment rendered effective chemical treatment 
more costly than the biological processes and the ten- 
dency would be to curtail the chemicals applied to a 
point at which, if any at all were used, the results 
would be of questionable benefit. In England, pre- 
liminary chemical treatment continued to be utilized 
seasonally or continuously for reducing loadings on 
biological processes and the process had some merit in 
this adaptation. 

The report directed attention to the proven value of 
chemical methods in the purification of industrial wastes 
and the decided progress made in this direction in Wis- 
consin on canning plant wastes at 45 plants. The sew- 
age treatment plants listed as now employing chemical 
treatment were more extensive than commonly realized 
but those now employing, or to employ, the process as 
a seasonal measure make up all but a fraction of the 
total number. In the latter group were New York’s 
Coney Island plant, Waukegan, Wis., Birmingham, 
Ala., Minneapolis-St. Paul, Minn., San Diego, Calif., 
Atlanta, Ga. 

The report contains voluminous references to exist- 
ing and expired patents covering chemical methods of 
treatment and carries a bibliography containing 240 
references and ends with the following conclusions be- 
ing set forth. 


A COMPREHENSIVE and exhaustive report on 


Conclusions 


The chemical treatment of sewage includes a wide 
range of effort. From the data cited herein it would 
appear : 

1. Chemical treatment usually accomplishes a degree 
of treatment between plain sedimentation and bio- 
logical processes. 

2. By the addition of a zeolite filter, following pre- 
cipitation with generous amounts of chemical, the 
Guggenheim process substantially equaled an acti- 
vated sludge effluent. 

3. The seasonal or occasional use of chemicals is 
attracting favorable notice in situations where 

sedimentation alone may suffice for the greater 
part of the year or for many years out of a cycle. 


+. The use of chemicals as a preparatory treatment, 
in addition to sedimentation, ahead of biological 
filters is in use in many situations and prolongs 
the useful life of existing plants, otherwise over- 


loaded. 


5. Of the various processes for chemical treatment 
of sewage considered in the United States the use 
of iron salts, particularly ferric chloride or ferric 
sulphate, seems most favorable. 


6. The manufacture of iron salts from scrap iron or 
tin cans with chlorine has been favored in many 
situations for reasons of economy. 


The use of iron salts, particularly ferric chloride, 
for sludge conditioning prior to vacuum filtration 
has been generally adopted where practicable. 

8. The comparison of chemical treatment of sewage 
with other procedures should be studied carefully 
from the standpoint of adequacy, performance, 
and cost. 

9. The use of chemical treatment in handling indus- 

trial wastes appears to have a definite place, where 

performance and cost justify the procedure as 
compared with other methods. 


The Committee presents this report as a summary. 
If errors are found or additional data are available, 
the Committee would welcome the information at an 
early date, if sent to the Chairman, 


N 


Langdon Pearse, Chairman 


A. E. Berry C. E. Keefer 
A. M. Buswell F. W. Mohlman 
C. K. Calvert William Rudolfs 
H. P. Eddy P. J. A. Zeller 
F. M. Veatch 
Discussion 


F. M. Veatcu, Consulting Engineer, Kansas City, 
Mo., in a brief paper which was presented by E. L. 
Filby, an associate, set forth experiences with chemical 
treatment seasonally applied at York, Neb., and Boulder, 
Colo. In one case the coagulant of chlorinated iron 
had been locally produced from tin cans, scrap iron 
and chlorine solution, passed upward through a’ tower. 
In the other, ferrous sulphate had been chlorinated to 
produce chlorinated-copperas. Interestingly, chemical 
treatment had been provided during the day flow only. 
While analytical results had been sparse and had shown 
lower efficiencies than anticipated, with the reasonable 
chemical dosages employed, and the effluent had not 
looked as attractive as desired, the effects of the treat- 
ment on the stream had been unmistakable even when a 
dilution factor of but 2 to 1 existed. Mr. Veatch ad- 
vanced as a possible explanation, that the effect of even 
inefficient precipitation by the chlorinated iron salts had 
altered the rate or the mechanism of the oxygen demand 
cycle in the stream. In any event the seasonal nuisance 
had been eliminated at a reasonable expense even when 
a dilution factor of but 2 to 1 existed. Now, studies 
were being given mechanical filtration (straining) of the 
effluent to determine its added value and justification. 

H. H. Henpon, Sanitary Engineer, Birmingham, 
Ala., in presenting operating data and costs during the 
past summer’s operation of the Shades Valley Plant 
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(Birmingham) chemical plant, showed that the average 
B.O.D. of effluents had been 12 p.p.m. with suspended 
solids of 9.0 p.p.m. Dissolved oxygen had been 2.8 
p.p.m. in the effluent during the treatment, representing a 
pick up through the plant. Soluble iron had been but 
0.1 p.p.m. whereas the total (suspended) iron had been 
1.7 p.p.m. The average chemical cost based on aver- 
ages of 450 lbs. of copperas and 60 Ibs. of chlorine per 
m.g. during the season had been $5.17 per m.g.—no 
lime being required. The iron content of the undigested 
sludge had been 8.5 per cent (dry basis) and volatil 
matter 45 per cent. Solids content of the chemical 
sludge pumped to the crude sewage, for additional 
clarification value and thickening in the primary clar- 
ifier with the coarse solids, had varied between 1.61 
and 3.1 per cent. Experience had shown that not less 
than 90 minutes sedimentation period should be pro- 
vided for effective chemical precipitation in the absence 
of subsequent filtration or straining. Concerning the 
effects of the chemical sludge on digester performance, 
Mr. Hendon reported that 1,500 p.p.m. suspended solids 
in the supernatant-liquor discharge had been reduced to 
208 p.p.m. and the B.O.D. to 64 p.p.m., which seemed 
a remarkable achievement even with two stage digestion. 


In respect to the value of series operation of the 
clarifiers (preliminary sedimentation ahead of the chem- 
icals), he had not changed his opinion except to say 
that pre-settling alone had not continued to effect the 
reduction in chlorinated-copperas requirements which 
had been earlier observed. Series operation, how- 
ever, had the distinct advantage of sludge return values 
in absorbing odors, in reduction of coagulant and thick- 
ening of the otherwise thin chemical sludge. Experi- 
ments on a plant scale had indicated that increasing the 
sludge held in recirculation offered no real advantage 
in quantities greater than 5 per cent by volume returned 
to the crude sewage. Attempts to carry larger amounts 
had resulted in sludge thinning and effluent deterioration 
due to oxygen deficiency, degradation of the sludge and 
diffusion of iron to the effluents. Since, at most points, 
series operation of settling units could be provided at 
little extra cost, the net benefits from 40 to 60 minute 
primary units justified that arrangement for plants sea- 
sonally employing chemical precipitation. At Birming- 
ham they had not sought to carry on precipitation at its 
optimum pH value of 4.2 because of the added cost 
involved tor maximum clarification efficiencies. They 
had stopped at a point where the efficiency vs. cost curve 
had prompted them to do—with the dosages fluctuating 
up and down within that zone. 

L. F. Warrick, State Sanitary Engineer of Wiscon- 
sin, related some of the practical aspects of chemical 
precipitation of cannery wastes, the effluents from such 
treatment plants being acceptable in municipal sewer 
systems, direct to the stream, or for secondary treat- 
ment on sprinkling filters. Utilized ahead of sprinkling 
filters, odorless operation at remarkable overloadings 
had been the results observed. In general the use of 
iron salts and lime, and the fill and draw method of 
plant operation, had proved the most practical, effective 
and economical. Treatment control seemed far more 
certain with the fill and draw system, but two continuous 
flow plants were now being operated and their perform- 
ance would be evaluated. In treating some wastes, 
notably that from Kraut production, alum and lime 
had been more effective than ferrous sulphate and lime. 
Mr. Warrick also directed attention to the Howard 
(chemical) process for precipitating organic matter and 
sulphur compounds from sulphite digester wastes pro- 
duced in pulp production. A full scale plant was now 
under construction at a 100 ton capacity pulp mill and 
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an overall reduction of 85 per cent in oxygen demand 
value of the waste was anticipated. (For a description 
of the Howard Process see Industrial and Engineering 
Chemistry for Oct. 1931.) 

In the purification of wastes from dairy product 
plants and milk wastes in generai, chemical methods had 
not proved sufficient nor practical because of the high 
solubility of the putrescible constituents. Sprinkling filter 
treatment had been the most successful and dependable 
of any method observed on milk wastes. 


F. W. Mou.tMAN called attention to the question of 
quality of sewages and its bearing on the efficacy and 
costs of chemical treatment. Recent experiences had 
indicated that changing quality of sewages was creating 
difficulties with chemical treatment just as it had with 
activated sludge. 

L. H. ENstow pointed to some interesting but little 
understood effects of iron salts added to sewages ahead 
of secondary biological processes. Observations at 
Plainfield, N. J., and just recently at Atlanta, Ga., had 
revealed the fact that even though the ferric coagulant 
added in moderate dosages had produced no settleable 
precipitate, or visible improvement in appearance of 
the settled sewages, the sprinkling filters had been able 
to handle markedly increased loadings thereby. The 
iron and seemed to floc out in passage through the 
filters and did not tend to accumulate on the stones 
except on the surface where the brown color of oxidized 
iron was an indication. At Atlanta the experimental 
unit loaded at three times the rate of parallel filters had 
recently been shown to produce oxidation even greater 
than the normally loaded units. The effluent contained 
much small floc which was readily gathered together for 
settling out in the final humus tanks by use of a small 
secondary iron dosage. 

It seemed that the more one investigates the matter 
the more evident it becomes that chemical treatment can 
be put on a sound basis as a distinctly valuable adjunct 
to sewage treatment in one or another way. To con- 
sider chemical precipitation as a practical method of 
treatment seasonally was sound reasoning and subject 
to little argument. Mr. Enslow said that it was this 
utilization of chemical treatment that he felt had the 
future it deserved. For the present the continuous use 
of coagulating chemicals, as an all season method of 
treatment to procure 75 per cent or better purification, 
was of doubtful practicability because of the continuing 
costs. However, against this must be compared seasonal 
operation costs spread over the year (per m.g. plant out- 
put) when weighing chemical treatment schemes for 
only seasonal use at plants designed for such. It was, 
on this basis that chemical treatment should be com- 
pared with more costly methods, both in respect to con- 
struction and maintenance, and more especially the an- 
nual operation costs, including periods when primary 
treatment is the only purification that can be justified 
on econotn:e and practical grounds. It was this angle 
that appealed to the interest of engineers who were con- 
sidering the economic as well as the technical side of 
sewage treatment. ; 


v 
Sewage Treatment to Be Financed 


At Detroit by Raising Water Rates 


The plan of amortization of a $11,000,000 federal 
loan for Detroit’s $20,000,000 Sewage Treatment Works 
has been voted by the City Council. Amortization of 
loan and the plant operating expenses are to be met 
by adding to water bills about 2.4 cents for each 1,000 
gals. consumed. 
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AT EVANSVILLE, IND. 


By CHARLES STREITHOF 


Genl. Supt., Dept. of Water Works, 
Evansville, Ind. 


Water Works Association, I had the honor and 

pleasure of presenting a paper entitled, “Insert- 
ing Gate Valves Under Pressure.” (See WATER Works 
AND SEWERAGE—June 1934.) 

The valves had been inserted in some of the im- 
portant mains at Evansville and at the time I read the 
paper, I also showed some pictures. These pictures 
displayed sections of pipe, in sizes of 6 to 30 inch 
diameter, the sections being those removed from the 
various mains, to be replaced by valves. The true con- 
dition of the interior of the mains was shown, some of 
the sections being from 35 to 45 per cent filled with 
some kind of material. This proved to be hard blue 
mud. After the valve inserting job was completed, 
having seen the condition of our important mains, | 
felt justified in asking for an appropriation, to start 
cleaning some of the mains. I was able to convince 
our Board of Water Works Trustees of the necessity 
for, and the importance of, this work. It was decided 
to at least clean some of the larger and older mains; 
and, a contract was made with the National Water 
Main Cleaning Company of New York City, to do the 
cleaning. 

The cleaning was started June 20th, 1934, on six 
thousand (6,000) feet of 16-inch pipe and was con- 
tinued until the contract was completed. Under the 
contract a total of 37,956 feet of 12, 16 and 20-inch 
mains were cleaned, and practically restored to their 
original carrying capacities. The results obtained were 
so gratifying and satisfactory that the Water Works 
Trustees were thoroughly convinced of the advisability 
of continuing this excellent work. A second contract 
was made with the same company to clean all mains of 
10 to 30-inch diameters which had been laid prior to 
filtration. The total length of mains cleaned under 
the second contract was approximately 87,500 feet, 
and the results obtained were as good as, if not better 
than, those of the first contract. The Board of Trustees 
then decided that it would be wise to clean all pipes 
laid prior to filtration. On November 1, 1934, a third 
contract was made with the same company, to cover 
approximately 450,000 ft., which included principally 
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In the Foreground Is Ample Evidence That Evansville’s Mains 
Needed Cleaning 
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Thar She Blows! The “Rabbit” Shooting Out of a 16-inch 
Main 


6 and 8 inch pipe. Work on this last contract will be 
completed by November 1, 1935. 


Cleaning Procedure 


The preparations and cleaning operations are simple, 
yet most effective. The section of line to be cleaned is 
“killed” by closing two valves, one nearest the inlet 
for the entrance of the cleaning apparatus, and the 
other nearest the outlet. At the inlet end, the pipe is 
exposed and a piece of the main, about 6 ft. long, is 
removed and cleaned by hand. The cleaning device 
(sometimes called the “rabbit’”’) is placed in it, and the 
section is then returned permanently to the line by 
employing a sleeve or coupling and using the bell end 
of the existing pipe. At the outlet the line is also ex- 
posed, where a smaller piece is removed, depending on 
the diameter, so as to permit a 45 degree bend of the 
same size to be attached to the end of the line to be 
cleaned. This joint is made with yarn only. And to 
the 45 degree bend is added a short piece of pipe, 
jointed with yarn also, to bring the line up to, and a 
little above, the level of the street. Then the valves con- 
trolling the lines leading off from the one to be cleaned 
are closed. Likewise all curbcocks are closed. It is 
now time to start the cleaning apparatus on its journey. 
The valve nearest the inlet is opened. The water enter- 
ing the dead line hits the cleaning machine and as the 
pressure and volume increase, the machine starts to 
move, and if there is no obstruction in the line, such 
as a partly closed valve or large pieces of lead from 
a poorly poured joint, the machine will travel the entire 
length of the line to be cleaned and come out on to 
the pavement at the 45 deg. outlet. The rate of travel 
is never alike in any two pipe lines of the same size 
and length. In cleaning 8,257 ft. of 30 in. pipe the 
cleaning machine traveled at a speed of 60 ft. per min- 
ute and discharged 47 truck loads of mud, not counting 
that which went into the sewers. 

While the machine is moving, enough water is per- 
mitted to pass it to serve as wash water, which helps 
to reduce the pressure of the material ahead of the 
machine, and long before the appearance of the ma- 
chine, some of the obstructing material will be seen on 
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the pavement. Almost from the moment that machine 
starts to move from the inlet end, until it is out of the 
main, the wash water which precedes it is very dirty. 
Immediately following the appearance of the machine at 
the outlet the water practically clears up, but it is ad- 
visable to permit the water to run a short time to thor- 
oughly flush the line. When the machine has done its 
job, and the line has been flushed, it is a simple task 
to remove the makeup at the outlet, replace the piece 
of pipe there, open the valves which had “killed” the 
line and then those controlling the side lines, and finally 
the curbcocks. 


Result of Cleaning 


The results from main cleaning at Evansville were 
most gratifying. Velocity tests were run on various 
lines before cleaning, and the drop in pressure noted, 
as well as the discharge at the hydrants. The same 
hydrants were used after the mains were cleaned, and 
when the readings were taken, the difference showed 
an increase of 15 to 35 per cent in the water discharged. 
With two hydrants discharging 1,000 gallons per minute 
each, a drop of but two to four pounds was noted, 
whereas before cleaning a drop of six to fifteen pounds 
was common. 

In addition, practically all the valves in the pipe lines 
were operated and tested, and those found defective 
were repaired or replaced. The customary annual in- 
spection of valves is not necessary on the lines which 
have been cleaned, because of the very thorough job 
done in conjunction with the cleaning program. 

Under the three contracts 506,129 ft. of pipe were 
cleaned as follows: 


Diam. Feet Diam. Feet Diam. Feet 

SP baw 10775 2A4m. ..«.. 2196 2O-M. ~. 5606: 13,563 
| nee 30236 12-1. «..... 43007 10-m. ...... 4,609 
ee 65,206 6-in. ..... Ce a 12,236 


The cost was: 
er eC eee eee $55,700.52 
Labor furnished by water department................ 27,881.22 
Material furnished by water department.............. 10,329.30 
TEIN PAUEU. SUPINE. oc igc ic ca vieiisisaaibedwarsioncwn 5,330.41 


Ae OE ERG Meer ee eK Te $99,241.45 


The average cost was 19.6 cents per foot of pipe (all 
sizes) cleaned. 

Average material cost was 3 cents per 100 ft., which 
included paving, pipe, lead and yarn, repairing old 
valves and new valves where necessary. 

During the pipe cleaning, the question was often 
asked: “How did all the mud get in the pipes?” The 
answer is this: The first water works was built in 
1873 and took the supply direct from the Ohio River 
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A Section of 16-inch Main Removed to 
Machine 


Insert Cleaning 











Section of 20-inch Main During Cleaning at a Busy Corner 


and pumped it into the pipe system without any settling 
or filtering. 

In 1912 when the present filter plant was placed in 
operation, every effort was made to flush the mud out 
of the pipe lines but without success. On account of 
lack of funds the pipe cleaning job was delayed until 
June 1934. 

The question has been asked: “How did you pay for 
the pipe cleaning job?’ The answer is this: The Water 
Department has always made a nice profit but in order 
that our books will show no loss when making such a 
large expenditure at one time, a “Deferred Charge” 
scheme has been instituted in order to spread the costs 
over a period of 10 years. However, understand, the 
Water Department payed all of the bills in cash—the 
“Deferred Charge” being only a matter of bookkeeping 
to spread the cost out. 

The people of Evansville have been most interested 
in and enthusiastic about the main cleaning program. 
They consider the money well spent for they realize that 
in addition to restoring the system to its original carry- 
ing capacity, which assures them increased pressures 
and volumes, an ever present and dangerous fire hazard 
has been removed. 

Acknowledgment.—The above article has been taken 
from a paper presented before the Southwest Section 
of A. W. W. A. at Houston, Tex. 
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Representative Water Rates 


That where water is the dearest it has been made 
available at such comparative low cost to consumers is 
a situation stressed in its publicity releases to con- 
sumers by Los Angeles’ Department of Water and 
Power. 

What the Official Bulletin “Water and Power” has 
to say to Los Angeles Water takers is of interest. 

“Water and Power” has the following to say: 

“Los Angeles consumers pay the low rate of 13 cents 
for 100 cu. ft. (750 gallons) of pure water brought in 
from mountain streams 250 miles distant. For the 
same amount of water the average charge in 183 of the 
larger cities in the United States is 18 cents.” 

The following rates charged by representative cities 
are cited in comparison: 


San Francisco. ........ 28 cents Youngstown, O......20 cents 

Pittsbu~gh, Pa........25cents Miami, Fla.......... 19 cents 

Indianapolis, Ind...... 22cents Boston, Mass........ 15.4 cents 

Des Moines, Ia.......22cents St. Louis, Mo....... 15 cents 
LO6 . PIMBEIES 65 os0 so basiva ves 13 cents 


Any municipality which can show a rate below the 
18 cents per 100 cu. ft. average in 183 representative 
American municipalities would do well to utilize the fig- 
ures quoted below, release the “story” to the local press 
and distribute reprints of this “news” with its water 
bills. 
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HANDLING EMERGENCY MAIN REPAIRS 


By HENRY E. NUNN 


Superintendent of Water Works, 
Van Buren, Arkansas 


ETHODS for han- 
M dling emergency re- 

pairing may vary 
greatly according to local 
conditions and so often will 
depend on good judgment of 
the man in charge, that it 
would be presumption for 
me to attempt to outline any 
set rules for guidance. 
Rather, it seems more to the 
point to discuss: prepara- 
tions, crew organization, ade- 
quacy and care of equip- 
ment, and maintenance. 
These things have a very 
vital bearing on “Methods 
‘For Handling Emergency Main Repairs,” whatever 
those methods may be. 

A famous general once said, “The best way to win 
a battle is to get there firstest with the mostest men.” 
A good way to attack an emergency repair is to get 
there promptly with plenty of men. Incidentally, the 
men must know what to do and have equipment with 
which to do it. As most water works managers already 
know, three things are very helpful in emergency work: 
getting on the job promptly, competent men, and equip- 
ment in good condition. 

Getting on the job promptly depends on crew organ- 
ization. This is not a difficult matter during regular 
hours, nor is it difficult for larger plants that may have 
an adequate night crew. But, for smaller plants it is 
important to have, at least a skeleton crew where it 
may be reached quickly at any time after regular hours. 
One foreman should at all times be within telephone 
call and he should know where to locate members of 
his regular crew. 

Efficiency will depend in a large measure on accurate 
and dependable records. Mains, valves, and hydrants 
should be mapped accurately and the foreman should 
be able to read the map and should become familiar 
with the system, so that in case of trouble he will know 
where to go, which valves to cut off, and what section 
of the system will be affected by the break. This is 
likewise of importance to the fire department and also 
to interested consumers. 


False Tool Economy Costly 


Men should have the tools they need. Paying two 
men to use the same tool proves to be poor economy 
when each may have one which can be paid for with 
money saved in a few hours’ work. Even though the sup- 
ply of equipment may be limited. it can be kept in good 
condition and where it may be found. The emergency 
crew should have a place for tools where they may be 
found and it should be held responsible for their con- 
dition and availability. It is embarrassing as well as 
costly to have a break and find: your picks and drills 
dull, your hoist at the plant, the ditch pump in some 
councilman’s cellar, and other tools scattered here and 
there. After each job, time is saved by looking over 
all equipment used to see that it is in condition to go 
on the next job. 

A job should be completed in a thorough manner. 








Henry E. Nunn 





Throwing something together in a slipshod way may 
cause more grief on the second trip than was found on 
the first. 

Upon arriving at a break, the work usually depends 
on local conditions and good judgment. However, it is 
always well to have room in which to work. Besides 
having good tools, room is needed to use them. It is 
wise to dig a trench big enough in the beginning; so 
that it will not be necessary to dig it out more when 
the job is almost finished and after much time has been 
wasted working in cramped quarters. Ample provision 
should be made to take care of leakage and seepage. 
A crew cannot make much headway with water all over 
the pipe. It will probably have to be bailed or pumped 
out anyway so time will be saved by digging a sump 
and being prepared to handle the water from the be- 
ginning. Sometimes with a little digging the trench 
may be drained into a storm sewer, provided the fore- 
man is familiar with the storm sewer system. 

In repair work care and good workmanship is no 
less important than was the case when the pipe was 
laid originally. There is just less time in which to do 
the work. Sometimes an investigation will uncover the 
cause of the trouble, giving one a chance to correct it 
and avoid the same trouble in the future. For instance, 
if there is a high rock in the trench near the break, it 
should be removed—solid rock should be excavated well 
below the grade line—and the trench brought up to 
grade with well packed earth, to avoid settlement. 

In working with broken pipe where there is no bead, 
it is possible to loosen the broken pieces and pull them 
out. Then, by working a joint or two loose in each 
direction, a full joint of pipe may be buckled into place 
to replace the two pieces. In some cases this may 
prove more practical than using a sleeve. The labor 
will be increased but the cost of a sleeve and a joint is 
saved. A little more excavation and a little more caulk- 
ing will be required. 


Consider the Consumer 


Another item of importance, sometimes neglected, is 
proper consideration of consumers when it is necessary 
to shut off a line for repairs. They should be notified 
as soon as possible and given some idea of the period 
of time they will be out of water. Immediately on ar- 
riving at a break, it is worth while to send a man to 
notify all who will be affected, in order that they may 
prepare themselves, by filling tubs, etc., with water, 
cutting off boilers and heaters, or taking any other pre- 
cautions they may desire to lessen their inconvenience. 
This pays dividends in “good-will” and encourages citi- 
zens to remember the department when they see any 
trouble and to report it. Parkings and driveways should 
be littered up as little as possible and considerately and 
thoroughly cleaned up after the work is finished. In 
replacing pavement the use of quick setting cement is 
worth the added expense. 

Work should be well protected by barricades and 
lights. Aside from the question of liability for acci- 
dents, more efficient work is done if the workmen do 
not have to worry about passing vehicles getting too 
near. Good lighting makes for quicker work and a 
better job. 

The Fire Department should be notified which mains 
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and hydrants are out of service and which streets are 
blocked. The Fire Chief will appreciate being notified 
again when the repair is finished. A check up should 
be made to be sure that all valves have been opened 
after the line is back in service. Good judgment should 


be used in turning the water back into the line. 


Better Maintenance, Less Repairs 


A mighty good way to simplify the problem of emer- 
gency repairs is through efficient maintenance. Sound 
maintenance will lessen the number of emergency calls. 
If a leak is fixed in time, it not only saves water but 
may save a call in unpleasant weather and at an incon- 
venient time. It is well to inspect dirt streets in late 
summer or early fall and to find out how much pipe the 
street crews have left insufficiently covered in time to 
get it lowered before freezing weather. Although the 
pipe was laid deep originally, grading and erosion may 
have left it too near the street surface. Valves should 
be kept in condition. It is good practice to inspect all 
valves each year and have a man close and open each 
valve in the system. 

In summarizing, important items in meeting emer- 
Have an organization that is able 


gency repairs are: 
to function promptly and efficiently at all times; have 
up to date and accurate records of the system; know 


the system and keep workmen who do; and, last but 
not least, keep up maintenance. 

Acknowledgment.—The above paper was presented 
before the Southwest Section of A. W. W. A. at 
Houston, Tex. 


v 
Unique Concrete Handling at 
Milwaukee Plant 


Utilization of cement and aggregate storage bins and 
batchers in a unique arrangement has resulted in a sub- 
stantial saving in the cost of Milwaukee’s 200 M.G.D. 
filtration plant now under construction. 

The plant is being built out into Lake Michigan by 
means of a coffer dam. Its location is several miles 
from a railroad, which could be reached only by trucks 
traveling through a residential section of the city. Be- 
cause of that, special adaptations of machinery for han- 
dling bulk cement and aggregates had to be made. 

The location of the plant at the base of the steep 
lake bluff enabled construction of a ramp from the top 
of the bluff directly to the bins of the central mixing 
plant. (See picture.) Trucks backed onto the horizontal 
ramp unloaded by gravity directly into hopper. Crane 
operating costs of from $65 to $75 a day were elimi- 

















Central Concrete Mixing Plant and Storage Bins for Materials, 


Milwaukee Filtration Plant. Note the 450-Bbl. Storage Bin on 
Right Which Was Built to Eliminate Night Hauling by Truck. 
In Foreground—Concrete Pipe Line 1,500 Ft. Long. 
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nated by the side-hill construction. Because all mate- 
rial had to be hauled to the site by motor truck, there 
was a decided saving in locating the plant under the 
hill, as unloading operations did not require an extra 
handling of materials. 

There was no handling of either aggregates or cement 
at the site. Concrete was pumped 300 to 1,500 feet 
from the central mixing plant to the forms, by pipe- 
line, employing the method of construction developed 
at Boulder Dam, Wilson Dam and other construction 
projects. With pouring operations rushed day and night 
the trucks were hauling cement and aggregate continu- 
ously. Residents complained of the noise of trucks at 
night, and the Milwaukee city council required con- 
tractors to erect a storage bin to hold sufficient mate- 
rials to enable operation at night without the necessity 
of hauling by truck. A 450 bbl. bulk cement storage 
bin was erected near the central mixing plant (see pic- 
ture) to comply with the city order. This bin, loaded 
by day, was available at night when materials ran low 
at the proportioning plant. The aggregate storage bin 
had three compartments, one for sand and the other two 
for different sizes of gravel. 

The job is a PWA project on which L. R. Howson 
(Chicago) is Consulting Engineer and Kramp Con- 
struction Company (Milwaukee) the contractors. The 
bins and mixing plant were manufactured by the Butler 
Bin Company of Waukesha, Wis. 


v 
Association Meetings Scheduled: 


Nov. 4—North Carolina Section A. W. W. A., Durham, 
N.C. M. F. Trice, State Board of Health, Raleigh, N. C. 

Nov. 4-6—Wisconsin Section A. W. W. A., Sheboygan, 
Wisconsin. Annual Convention. Sec’y., L. A. Smith, City 
Hall, Madison, Wis. 

Nov. 7-8—Virginia Section A. W. W. A. Hotel Roanoke, 


Roanoke, Va. 
Health, 


Sec’y., H. 
Richmond, Va. 


W. Snidow, State Department of 


Nov. 6-8—Missouri Valley Section A. W. W. A. Fort 
Des Moines, Iowa. 

Nov. 6-8—Missouri Valley Section A. W. W. A. Fort 
Des Moines, Iowa. Sec’y.-Treas., Earl L. Waterman, Prof. 
Sanitary Engineering, University of Lowa, Iowa City, Iowa. 

March 23-25, 1936—Kentucky-Tennessee Section. Lex- 


C. Dugan, State 
Louisville, Ky. 


ington, Ky. Sec’y. F. 
532 W. Main Street, 
April 7-9, 1936—Indiana Section A. W. W. A. Purdue 
University, Lafayette, Ind. Sec’y.-Treas., John A. Bruhn, 
Indianapolis Water Co., Indianapolis, Indiana. 


June 8-12, 1936—American Water Works 
Annual Convention. Biltmore Hotel, Los 
nia. Sec’y., B. C. Little, 29 West 39th St., 


v 
Oklahoma City to Charge Packing 
Industry for Treatment of Its Wastes 


An ordinance has been recently passed by the Okla- 
homa City Council which levies a charge against indus- 
try for treating its wastes at the municipal sewage treat- 
ment works. The charges to be assessed against the 
meat pac ew | plants in Oklahoma City will be approxi- 
mately $12,000 per year. This represents a fair por- 
tion of the cost to which the city will be put in giving 
complete treatment to the combined domestic sewage 
and trade wastes discharged by the packing plants. 

When the 5 year contract provided by the ordinance 
is signed a 10 year dispute between the City and the 
meat packers, concerning the disposal of their wastes 
and the expense to the City created by such wastes 
entering its sewer system will have been settled. The 
City estimates that the packing wastes will add an addi- 
tional $18,000 per year to the cost of sewage treatment 
when additions to the Southside Treatment Works are 
completed. 


Board of Health, 


Association. 
Angeles, Califor- 
New York City. 
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PUTTING SEWAGE EFFLUENT TO WORK 


by CHARLES C. AGAR* 
Albany, N.Y. 


N adequate supply of water under pressure is con- 

sidered essential for the proper care of the 

modern sewage treatment plant. It not only 
reduces the manual labor and time necessary at the 
plant, but also provides an effective agent in improving 
the operation of various units. Washing the screen 
chamber, removing solids from inlet channels, cleaning 
tank walls, breaking up solids in gas vents of Imhoff 
tanks, flushing sludge lines and even watering the lawn 
and shrubs illustrate some of the many practical uses 
for which a water supply can be used to advantage. 

A source of water is always necessary during the 
construction of the plant and frequently such supply 
is developed as a permanent installation. After a plant 
is completed and in operation for a time, however, the 
usual methods of obtaining a supply (such as from a 
water main extension, well, or nearby stream) pre- 
supposes the practicability of such methods and the 
provision of the necessary funds to carry out the work. 
When Frank Ryan, Superintendent of Sewers, took 
charge of the Delmar, N. Y., sewer system two years 
ago there was no water supply available at the treat- 
ment plant. After considerable investigation he adopted 
a somewhat novel source and method of providing a 
water supply which involved the use of the sewage 
effluent from the plant itself. 

The Delmar plant, serving a population of about 
2,500, consists in general of a housed screen chamber, 
Imhoff tanks and open sludge drying beds. The plant 
is well isolated in a ravine about one-half mile from 
the Normanskill Creek, a tributary of the Hudson River 
and into which the plant effluent discharges. Without 
a water supply, the proper care and operation of the 
plant was an arduous task. Influent channels required 
frequent agitation to remove deposited solids, skimming 
of the sedimentation compartments and scraping the 
walls was a tedious process and the gas vents required 
considerable manual work to prevent an excessive ac- 
cumulation of scum. 

The use of the municipal water system would have 
required one-half mile of water line. Experience indi- 
cated that the development of an adequate well supply 
at the plant site was uncertain and there was no de- 


*Senior Sanitary Engineer, New York State Dept. of Health. 

















Midget Portable Pump at the Delmar (N.Y.) Sewage Plant 
Does Giant Duty. Pumps Sewage Effuent, Used for Flushing. 





A Flushing Stream of Sewage Effluent That Does the Job at 
Little Expense. 


pendable surface watercourse available in the vicinity. 
The financial condition of the sewer district precluded 
the extension of the water system at the time so the 
superintendent finally obtained a small portable pumping 
unit. 


Portable Pump Installation 


As installed in the screen house near the tanks, the 
water supply system consists of a two inch self-priming 
Jaeger centrifugal pump directly, connected to a one 
cylinder 4 H.P. gasoline engine. It is a type commonly 
used by contractors and is of rugged and durable con- 
struction. A suction line extends into the outlet end 
of the sedimentation compartment of the tank and the 
discharge line extends outside the building where may 
be connected the hose line. The pump has a rated 
capacity of 150 gallons per minute and when using a 
34 inch nozzle develops a pressure of 35 to 40 pounds, 
which is more than ample for all normal plant uses. 

The entire cost of the installation including fittings 
and hose line was less than $200. During two years 
of frequent use the pump has proven dependable and 
has greatly reduced the manual labor formerly required 
to maintain the plant in effective operating condition. 

This serves to illustrate how the wide awake operator 
can use his ingenuity and make the most of limited 
funds in obtaining an improvement which not only 
conserves time and labor but also greatly aids the opera- 
tion of the treatment plant. 

A 


PWA Projects 


In a recent release the following has been taken from 
a breakdown of projects approved by PWA and grants 
allowed : 


Type Projects Grant 
a a | a ee 366 $54,899,058 
Sewage disposal plants... ...... Sseccscees 167 34,778,999 
I INI 5 eS a orcartr credo ca oe RicINIRTS 157 11,118,280 
RS EE Vane eae ne 30 1,812,637 
CN PONIES oii coisas sce Gewaaesie ee 12 7,189,142 
Water aveieis (Total) «.. 22. 6.66.0:5 bocce canes 529 $30,098,535 
re re ae 41 2,482,347 
ON Re Pee epee 20 2,158,543 
ER OR er 33 3,633,156 
Complete waterworks .........ccsacenecs 435 21,824,489 


Water and sewerage (total)...............-. 35 = $ 1,742,211 
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IMPROVED STANDARDS FOR THE 
RESIDUAL CHLORINE TESTS 


NEW Standards Which Are Permanent and 


Subject to Less Exact Usage 


By R. D. SCOTT* 
Columbus, Ohio 


N DETERMINING residual chlorine with ortho- 
I tolidine by comparison with the Ellms and Hauser 

permanent standards, of Standard Methods of Wa- 
ter Analysis,’ it has been generally observed by Chromas? 
and others that the color intensities and hues of the 
standards as viewed through the tube length give values 
in residual chlorine differing from those obtained when 
viewed through tube walls, as is practiced in making 
pH determinations. 

Through the tube wall a standard which has matched 
the color of a sample, with exactness, will appear 
weaker in color than the sample and possess a yellow 
hue, in general poorer in green than the sample. 

Although the current edition of Standard Methods 
does not specify the manner of comparison, it is gen- 
erally understood that it should be done by looking 
through the length of the liquid columns if proper chlo- 
rine values are to be recorded. It may be mentioned 
here that the next edition will warn against making 
comparisons in any other than this empirical manner 
which was that followed in compounding the existing 
standards from the standard dichromate and copper sul- 
phate solutions. 

Among the published observations on the difference 
in color readings is that of Donahue and Zimbon* who 
directed attention to the appreciable errors which would 
result if an attempt was made to use the standards 
compounded according to the A. P. H. A. Standard 
Methods in square bottles (32. ml. width), for match- 
ing sample and standards when viewed from the side. 
To overcome the error, they recommend different pro- 
portions of dichromate and copper-sulphate solutions. 
For example, their 0.06 P.P.M. Cl. standard contains 
7.0 cc. of 1.5 per cent copper-sulphate and 8. cc. of 
0.025 per cent potassium-dichromate solution in 100. cc., 
whereas Standard Methods calls for 0.8 cc. copper-sul- 
phate and 6.6 cc. potassium-dichromate solutions of the 
above strengths. 

Standards prepared in accordance with their recom- 
mendations were observed to match colors developed in 
standard chlorine solutions reasonably well as to inten- 
sities, but not as to hues. The proportion of green to 
yellow is somewhat greater in their standards than in 
actual samples. 


The Need of More Flexible Standards Felt 


It has long seemed desirable to the writer to have 
permanent standards available which would closely match 
the Cl.-O.T. colors, both as to intensity and shade of 
color (hue), in order that color comparisons might be 
made with more accuracy and also that the tube length 
need not be limited to 300. mm. and, therefore, the con- 
trolling factor that it is in making accurate tests. 

Work was accordingly started with the idea of de- 
veloping a less empirical test. Many combinations of 
dichromate and copper sulphate, and also of dichromate 


*Chief Chemist, Ohio State Dept. of Health, Columbus, O. 


and nickel sulphate, solutions were tried without suc- 
cess. It was not found possible to maintain the proper 
proportion of green to yellow over the range 0.01 to 
1.0 p.p.m. of chlorine. Mixtures of chromate and di- 
chromate were then prepared, with encouraging results. 
A dilute potassium chromate solution in itself has a 
green-yellow hue, but exhibits more green than a Cl.- 
O.T. solution. However, by adding the proper propor- 
tion of potassium dichromate solution, which is yellow 
or red-yellow in dilute solution, it is possible to match 
the color of the ortho-tolidine treated chlorinated water. 

After trying various proportions it was found that 
graded amounts of a solution containing three parts of 
potassium chromate to each part of potassium dichro- 
mate produced a solution, the color of which apparently 
exactly matches that of Cl. + O.A., both as to hue and 
intensity. Further, the matching is exact regardless of 
whether viewed through length or breadth of the tubes, 
and includes the broad range of 0.01 to 3.0 p.p.m. chlo- 
rine. The proportion of green to yellow, apparent to 
be identical for standards and samples. 

It was further noted, that these standards must be 
held within a rather narrowly limited pH range, because 
chromate solutions deepen in color in the presence of 
acid and dichromate solutions lighten in color in the 
presence of alkali. The explanation is the formation 
of dichromate in the acid mediurn and chromate in the 
alkaline zone. In order that the standards be assured 
of remaining constant, it has been found necessary to 
maintain them in a pH zone of 6.3 to 6.7. This is 
readily effected by using a buffer solution in their prep- 
aration. 


Procedure of Standards Preparation 
Solutions: (1) 0.25 gram potassium dichromate 
(K,Cr,0O,), and 0.75 gram potassium 
chromate (K,CrO,), in 1 liter of dis- 
tilled water. 
TABLE 1—FORMULA FOR STANDARDS 





Chlorine Chromate- Volume of 
Values Dichromate Buffer Solution 
(P. P.M.) (cy i (pH. 6.5) 
01 0.3 3 
02 0.7 S 
03 1.1 = 
05 1.9 = 
07 2.8 8 
10 4.4 - 
15 7.4 = 
20 10.0 c 3 
25 13.0 g = 
30 16.0 = = 
40 vA Na iS) 
50 2.6 2 
70 3.6 o 
1.00 52 = 
1.50 8.0 3 
2.0 11.2 ny 
3.0 18.0 





*Below the line a solution containing 0.25 grams K.Cr.O; and 
0.75 gram K2CrO, in 100. c.c. is employed. 








(2) Buffer solution (pH 6.5), is prepared 
from 13.616 gms. of potassium acid- 
phosphate (KH,PO,), and 30.2 cc. nor- 
mal sodium-hydroxide solution made up 
to 2 liters with distilled water.* 


Quantities of the above chromate-dichromate solu- 
tion, indicated in Table I, are pipetted into 100 cc. Ness- 
ler tubes of any uniform length. ‘Thereafter the buffer 
solution (pH 6.5) is added to the 100 cc. mark. The 
standards may be used in standard Nessler tubes or in 
bottles of uniform quality and dimensions as may be 
desired. 

Jeyond 3.5 to 4.0 P.P.M. Cl-ortho-tolidine colors be- 
come erratic in hue and subject to rapid change in in- 
tensity. Concentrations of chlorine beyond 3.5 p.p.m. 
do not appear to be susceptible to accurate determina- 
tion with O.T. unless previously diluted with water the 
chlorine demand of which has been satisfied as pre- 
scribed below. 

The series of chlorine concentrations used in adjust- 
ing the standards were prepared from a calcium hypo- 
chlorite solution containing between 20 and 25 p.p.m. 
chlorine, as determined closely by iodometric titrations 
twice daily. From this stock solution dilutions were 
prepared, as needed, using distilled water previously 
treated with 1 p.p.m. Cl, then boiled until free from 
chlorine and cooled. 


The standards prepared as described have stood as 
long as six weeks in direct sunlight, without fading. 

Acknowledgment.—The above contribution was pre- 
sented before the 15th Ohio Annual Conference on 
Water Purification at Cleveland, Ohio. 

REFERENCES 

‘Journal of Industrial & Engineering Chemistry—5, 915, 1913. 

*U. S. Bureau of Standards, Tech. Paper No. 167, 1920. 

“Water Works and Sewerage, 82, 228, 1935. 

*““The Determination of Hydrogen Ions” (text)—Clark. 


v 
The "Newestest" Use for Digestion Gas 


An old custom meshes in with the march of progress 
at Lexington, Ky. Improvements in 1934 to the Imhoff 
trickling filter sewage treatment plant of the City, pro- 
vided heated separate sludge digestion tanks, the gas 
from which is utilized to heat buildings, including resi- 
dence of the veteran caretaker, Chat Pollock. The gas 
fuel conveniences were recently extended to the old 
wash pot in Chat’s back yard. Here we see Chat’s wife, 
Evelyn, at the weekly task of boiling the family wash 











“Modernizing” the Family Laundry 





while her boy, June, the girl, Evalucy, are interested 
spectators. Only a small loop of perforated pipe under 
the pot with a half inch valve and short length of pipe 
were required to modernize the family laundry. 

Mr. R. J. Austin, a University of Kentucky graduate, 
is Superintendent of the renovated sewage treatment 
plant at Lexington. To Wellington Donaldson of Ful- 
ler & McClintock, Engrs., we are indebted for the snap- 
shot used. 

v 


Obnoxious Gases Deodorized with Chlorine 

Waste gases containing sulphur compounds have prob- 
ably caused more complaints from neighbors of chemical 
works than any other gaseous compounds because of 
their highly offensive odor, even in great dilutions. 
Various methods have been used by manufacturers to 
eliminate this nuisance including removal of hydrogen 
sulphide by washing the waste gas or running the en- 
tire gas through the boiler furnaces. All these methods 
were, however, either not quite efficient or they inter- 
fered with the manufacturing processes. 

German viscose factories have adopted a new method 
recently which is said to be completely satisfactory. 
Waste gases are deodorized by introducing small 
amounts of chlorine. This procedure has only become 
fully effective through efficient control of the flow of 
chlorine according to the volume and composition of 
the waste gas. 

The amount of chlorine requisite to effect deodoriza- 
tion was found to be only one-eighth of the theoretical 
amount necessary to oxidize the hydrogen sulphide. 
The explanation advanced for this surprising result is 
that this gas produces a selective oxidation of the or- 
ganic sulphur compounds present in minute quantities 
in the waste gases and oxides those which are particu- 
larly offensive and responsible for the specific “viscose 
plant smell” to a greater extent than is hydrogen sul- 
phide itself —German Chemical Notes. 


Y 
Pittsburgh Starts Important Action, 
Seeking Abatement of Water Pollution 


On October 21st, Mayor Wm. N. McNair and Coun- 
cil of Pittsburgh, Pa., passed what may prove to be a 
resolution of far-reaching importance in the history of 
municipal action against stream pollution. 

Resolution No. 225 of the City of Pittsburgh consti- 
tutes an initial step towards securing a concerted. effort 
on the part of neighboring municipalities to obtain the 
abatement of stream pollution. State officials are therein 
called upon to enforce regulations which will reduce 
pollution entering the Alleghany River and tributaries— 
the sources of water supply for Pittsburgh and many 
other neighbor communities. The Mayor’s office has 
mailed out to affected municipalities and water com- 
panies copies of Resolution No. 225 with a letter sug- 
gesting concerted action. 

The bill of complaint lists known industrial plants 
and coal mines responsible for the pollution. It out- 
lines the effect on the public water supply, states the 
added cost of treatment necessitated thereby and lists 
public water supplies thus affected. The resolution then 
calls on the Attorney General of Pennsylvania, the State 
Department of Health and the State Sanitary Water 
3oard “to take such steps as are necessary to provide 
prompt, reasonable and continuous relief to affected 
communities lying along the Alleghany River and its 
tributaries.” 
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EDITORIAL 


Needed—More Publicity 

PERATORS of water works and sewerage sys- 
O tems are as a rule notoriously reluctant when it 
comes to availing themselves of opportunities of secur- 
ing local publicity. That this should not be the case 
has been emphasized by Frank A. Barbour, president 
of the American Water Works Association, in his recent 
addresses before meetings of the several state sections 
of the association. 

It is all too frequent that what publicity the water 
utility is accorded by the local press is of the fault find- 
ing variety which comes about as the result of a main 
break, bad tastes and odors in the water, frozen hyrants 
or other temporary failures or accidents from natural 
causes. Water works managers are very reticent when 
it comes to answering criticisms or attacks on the utility 
through the medium of published replies to such articles 
and editorials in order that false impressions may be 
corrected. 

Do water works managers fear the possibility that 
such a reply may be construed as an alibi rather than 
an explanation? Or, do they refrain from according 
serious attention to some half-baked reporter’s story or 
editor’s blast enlarged or distorted to suit his idea of 
what will most attract attention or make popular read- 
ing? Whatever the reason may be, it is far too infre- 
quent that citizens are properly and accurately informed 
through the local newspapers when accidents occur in 
connection with a public utility and its operation and 
true worth to the community are taken too much for 
granted. Usually the personnel of the water works are 
too busy correcting conditions or improving the tech- 
nical features of water supply to be concerned with the 
psychological aspects of the situation. It is a fact that 
the sincere operator doing a good job usually under 
estimates the value which effectively molded and di- 
rected publicity possesses. Likewise, he overlooks the 
cumulative hurt of the hammer swinging type of de- 
structive publicity—and, this regardless of its political 
aspects. 

Operators of municipally owned systems seein to be 
especially apt to overlook or lose sight of the full 
significance and value of favorable publicity to the 
utility and particularly to the employes of the service 
department. The reason for this appears to be largely 
a matter of personal modesty on the part of the super- 
intendent. He dislikes giving out stories for local pub- 
lication which might be construed as “horn-tooting”’ 
by his neighbors or other municipal department heads. 
Especially is such publicity shyness noticeable in the 
smaller communities in which the superintendent of 
water works is as well known as the mayor. The truth 
is that he under estimates his value to the community. 

Mr. Barbour strikes a keynote when he states that 
more publicity in connection with that most essential 
of the public utilities—the water works—is sorely 


needed. Further, it is absolutely necessary if water 
works operators, as a whole, are ever to be accorded, 
by the general public, the credit which is justly due 
them and the profession. And, even more to the point, 
if responsible and efficient operators are to become secure 
in their position and effectually appreciated and com- 
pensated in return for the services performed, the water 
department must seek, through education and popular 
appeal, the creation of an ever increasing number of 
friends and boosters from the voting population as well 
as from the consumers. 

President Barbour has suggested that all members 
of the A. W. W. A. should be assisted in attaining such 
an end by being supplied with effective publicity “copy” 
which can be turned over to the local newspapers at 
desired intervals. Such brief articles could be used 
without alteration or could be utilized as patterns in 
developing items specifically written to fit local condi- 
tions. As to the development of publicity calculated to 
raise the status of the local water works personnel, it 
was Mr. Barbour’s recommendation that the state sec- 
tions of A. W. W. A. and the parent association estab- 
lish special “Committees on Publicity.” One specific 
duty of such committee should be that of seeing that 
effective news items concerning its members taking an 
active part in the association management or functions 
and those presenting papers at meetings be gotten back 
to that member’s home town newspapers. Where pos- 
sible the use of photographs to accompany such news 
items and digests of papers should assist materially in 
developing the type of publicity which the association 
may secure in the interest of its individual members and 
the ultimate benefit to the entire local water department 
personnel. 

In this connection it has been observed that as a rule 
the stronger the local publicity accorded water depart- 
ments the more secure has been the position of the man- 
ager or superintendent and the better appreciated is 
his entire staff. What water works operators now need 
as much as anything else is a good press agent. If 
the American Water Works Association and its many 
state sections, individually, can serve its members as 
“press agent” and as a propaganda clearing and distribu- 
tion agency, membership therein should prove more in- 
viting than it ever has been in the past. Such a move- 
ment is much needed and with increased membership 
in the association its publicity efforts can be strength- 
ened and broadened materially as the-result of increased 
appropriations. 

Every individual state section can materially serve its 
present members and attract new members by adopting 
the committee type of “press agent” service for the 
municipal employe who deserves it most—the water 
works operator. It is a worthy innovation and one 
which assuredly promises returns of a most tangible 
nature to the A. W. W. A., to its individual members 
and, in turn, to the entire profession. WaAtTER Works 
AND SEWERAGE wishes to take this opportunity of en- 
dorsing and lending any support possible to the pro- 
gram advocated by President Barbour. 
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NEW EQUIPMENT 
AND LITERATURE 


New Type Gas Holder 


Recently introduced in the sewage treat- 
ment field is the modern Stacey-Klonne 
Dry Seal Gas Holder manufactured by 
Stacey Brothers Gas Construction Com- 
pany of Cincinnati, Ohio. 

















Stacey-Klonne Gas Holder 


These novel waterless holders make use 
of a unique lubricated mechanical seal 
which travels up and down with the float- 
ing dome within the cylindrical walls of 
the holder. No liquid seal is involved and 
thus maintenance of liquid levels and un- 
sightly appearance of the floating cover are 
avoided. The gas dome travels as a piston 
within the holder shell, gas leakage being 
prevented by a flexible and adjustable pack- 
ing seal, located contiguous with but just 
above the dome and therefore always ac- 
cessible. 

Aside from its low cost of upkeep and 
less ground space required, the manufac- 
turers cite, amongst others, the following 
advantages: lower foundation costs; de- 
sired high or low pressures constantly 
maintained; no liquid seal troubles, includ- 
ing corrosion and freezing; less supervision 
and painting ; attractive appearance. 

Worth asking for are Stacey Brothers 
3ulletins Nos. 35 and 40, which effectively 
illustrate and describe the mechanical de- 
tails and advantages of Stacey-Klonne Dry 
Seal Gas Holders and also other types of 
Stacey gas holders. Address Stacey Broth- 
ers Gas Construction Company, Cincinnati, 
Ohio—also, 24 State Street, New York 
City. 


New Morris Pump 


An improved non-clogging pump for 
handling sewage or pulpy materials at high 
speeds and against high heads, has been 
developed by Morris Machine Works, pio- 
neer American manufacturers of centrifu- 
gal pumps. The feature of the new design 
is that it permits the 
use of standard high- 
speed motors’ which 
are more compact and 
less expensive than the 
lower speed motors re- 
quired for older types 
of non-clog pumps. 

The unit is com- 
pletely self-contained, 
with heavy duty dou- 
ble radial and thrust 
bearings supported on 
a substantial extension 
of the hub-disc, so 
that both bearings are 
maintained in perfect 

New Morris Pump alignment with the 

pump body. A special 
advantage of this construction is that when 
installing the pump the bearings will not 
require lining up or adjusting. An exclu- 
sive feature is the floating suction ring 
which is designed so that solid particles 
will not interfere with its effectiveness as 
a seal between the suction and pressure 
parts of the pump. 

Efficiencies above 85 per cent have been 
attained in several installations of these 
new units which are built, both vertical and 
horizontal, in sizes from 3 to 10 in. and 
with open or enclosed impellers. For fur- 
ther information and descriptive literature, 
address Morris Machine Works, Baldwins- 
ville, New York. 





v 
Bonnot Sludge Disintegrator 


The Bonnot Company of Canton, Ohio, 
is offering a new type of Sludge Disinte- 
grator and Mixer. This unit, with a slight 
change in adjustment, can be converted 
from a disintegrator to a mixer. Operating 
as a disintegrator, it will break down 6 to 
8 inch lumps of sludge (containing up to 
40 per cent moisture) into a product read- 
ily handled as a fertilizer or fertilizer base. 
During this process chemicals may be 
added, if desired, and the unit simulta- 
neously disintegrates and uniformly blends 
the fortifying materials with the sludge 
A novel adjustment device controls the 





Bonnot Sludge Disintegrator 


rate of material fed through and the work 
done thereon to obtain practically any de- 
sired result within the range of the dis- 
integrator. 


The unit is constructed ruggedly and 
thoroughly braced. The hopper and main 
body is of heavy welded steel construc- 
tion, and gears of steel, with machine-cut 
teeth, are completely enclosed. A flat belt, 
V-belt or gear motor can be used in driving 
the disintegrator. 

The Bonnot Company have been pro- 
ducers of pulverizing and grinding equip- 
ment in the industrial field for many years 
and the new disintegrator has been under 
development and test for some time. 


For descriptive literature and further in- 
formation address the Bonnot Company 
(Crushing and Pulverizing Division), 
Canton, Ohio. 


v 
A Radio Pipe Finder 


The Globe Phone Manufacturing Corpo- 
ration has recently developed a new type 
of pipe locator, different from types now 
in general use. It utilizes principles of 
radio reception and selectivity in tracing 
pipes or conduits. 

There are three units in the make-up of 
the new Globe Pipe Finder, all contained 
in one rugged carrying case. The two main 
working units, the loop coil and the am- 
plifier unit, are removed from the case and 
carried by the operator during use. The 
amplifier may be carried by its handle or 














Globe Pipe Finder 


it can be worn by the operator on the belt 
supplied for that purpose, if so desired. 

The vibrating unit, with its batteries, and 
also the wire reel, remain in the carrying 
case. A collapsible handle for rewinding 
the wire is provided. The amplifier is of 
the two-tube type with batteries enclosed. 
All parts of the set are standard and there- 
fore easily replaced when needed. The com- 
plete unit is so designed that the equip- 
ment can be set up in about two minutes 
for immediate operation. 

The manufacturers state that this im- 
proved pipe finder has been proved as to 
accuracy of operation, dependability and 
selectivity in locating and tracing a par- 
ticular pipe line. And although many other 
pipe lines may be in the near vicinity, there 
will be no confusion. 

For more detailed literature or further 
information, address Globe Phone Manu- 
facturing Corp. (Pipe Finder Division), 
Reading, Mass. 








W 





ig 








Water Works and Sewerage—November, 1935 45 
How Many Tools Does It 
Take to Make a Joint? 


Just ON —when 
you use 
DRESSER COUPLINGS 


Only one tool is needed to in- 
stall a Dresser joint—a Ratchet 
Wrench to pull up the bolts. 
This one tool completely elimi- 
nates the need for noisy, ex- 
pensive, complicated jointing 
equipment that involves heat or 
power. @ With Dresser Ratchet 
Wrenches and Dresser Coup- 
lings, unskilled labor can make 
permanently, ABSOLUTELY tight 
joints in minimum time. Manual 
operation of a Dresser Wrench 
requires very little effort and is 
exceptionally fast. The result- 
ing tightness of the joints never 



















S. R. DRESSER MFG. CO., Bradford, Pa. 


In Canada: DRESSER MFG. CO., Ltd. 
32 Front Street, West, Toronto, Ontario 


Dresser Products: STEEL COUPLINGS - CAST COUPLINGS - STEEL SLEEVES : ¥ 2 
BELL JOINT CLAMPS - COLLAR LEAK CLAMPS +» POROUS WELD CLAMPS - SPLIT fails to impress the engineer 
REPAIR SLEEVES - EXPANSION JOINTS » REDUCING COUPLINGS - INSULATING who has experienced difficulties 
COUPLINGS + RATCHET WRENCHES «= and many other modern accessories for pipe 





with other types of construction. 








ERIE, PENNA. 


Inconspicuously located at the back of the picture 
are two Type M Venturi Meters which help the 
operators guard the efficiency of their pumping 
station. 


Builders Venturi Meters, Controllers and Gauges 
have the habit of performing “conspicuous service 
inconspicuously !” 


When you get the same kind of reports from 
literally thousands of water works and _ filtration 
plants there must be some truth in it! 


Many an Engineer has found it worth while to dis- 
cuss his metering and controlling business with this 
organization; it is probable that we can help you, 
too. 


FOLLOW THE 
BUILDERS CAMERAMAN 


as month by month he 
shows view of interesting 
installations. 



















BUILDERS IRON FOUNDRY srovicence-n-. 


i — Venturi Meters for Main Pipe Lines Bulletin 273—Chronoflo Telemetering System, transmitting flow, pressure, 
pulleue aon _- Venter’ Direct Acting Controllers or level measurements for “hundreds of feet or hundreds of miles. 


Yes—we would like you to mention WATER WorKs AND SEWERAGE. 
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"GS. E."' Automatic Time Switches 


It is becoming increasingly important in 


sewage treatment and allied practices to 
arrange intermittent operation of sludge 
pumps, chlorinators and other mechanical 
equipment on a timed program basis. Of 
interest, therefore, are the two recently 
announced automatic time switches, per- 
fected by the General Electric Company. 














G. E. Time Switch 


The above illustration (Type T-17) 
switch is designed to control electrical oper- 
ations on a schedule set for intermittent 
operations during any number of minutes 
and for as frequent periods as desired. 
This is accomplished by settings of the 
contact making time dial which actuates a 
simplified quick make-and-break silver con- 
tact through a Telechron motor driven 
spur-gear train. Small movable riders (see 
cut) which may be clamped to the periph- 
ery of the time dial at selected points 
operate the switch to create the desired 
program, no matter what the desired regu- 
larity or irregularity may be. 

Standard switches are designed for A.C. 
circuits of 115 to 230 volts and are avail- 
able in six forms (single throw, double 
throw and two circuit with separate break ) 
and come with or without the weather- 
proof case. 

For descriptive literature ask for Bulle- 
tin GEA-1427D, “G. E. Time Switches.” 
Address General Electric Company, Sche- 
nectady, N. Y. 

v 
Blaw-Knox Stair Treads 

The new Blaw-Knox Electroforged Stair 

Tread is designed for marked strength 
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against impact. It is now produced with 
an improved nosing made from rolled dia- 
mond checkered plate for increased safety. 





Improved Stair Tread 


These new treads are made from Blaw- 
Knox Electroforged Steel Grating, in 
which the intersections of the bars are 
electroforged into one piece under extreme 
pressure, thereby eliminating all loose parts 
and tendency to rattle. 

The twisted crossbar feature affords 
maximum safety, as the roughened surface 
of the twisted bar affords a grip for shoe 
soles, which makes slipping practically im- 
possible even if the tread is wet, greasy or 
icy. Their construction also lends itself to 
cleanliness and protection with paint or 
galvanizing. 

For descriptive literature address Blaw- 
Knox Company, Pittsburgh, Pa. 


v 
Col. Rockwell Optimistic Over 1936 
Prospects 


Colonel Willard F. Rockwell, President 
of the Pittsburgh Equitable Meter Com- 
pany, the Merco Nordstrom Valve Com- 
pany of Oak- 
land, Calif., and 
the Timken 
Companies of 
Detroit, has just 
completed a trip 
on which he vis- 
ited the various 
plants operating 
under his direc- 
tion. Indicating 
his optimism 
over present 
business condi- 
tions, he reports 
that expendi- 
tures in the various plants under his man- 
agement have been authorized to the extent 
of over a million dollars. 

He also reports an expanding export 
business which takes him to South and 
Central America at this time. 





+ 
Catalogs and Trade Literature 
Received 


“Rotary Distributors” — Pacific Flush 
Tank Co., designers of sewerage equip- 
ment since 1893, has just issued a new and 
attractively illustrated bulletin on “P.F.T.” 
Rotary Distributors for sprinkling filters. 
It discusses the well established advan- 
tages of traveling sewage distributors and 
sets forth the principles and unique exclu- 
sive features of the “P.F.T.” type of dis- 
tributor. Especially are “P.F.T.” clog- 


proof Deflector Spreader Jets and also the 
Mercury Seal, at the base of the central 
revolving shaft, featured. In the rear is 
a condensed catalog illustrating 12 sewer- 
age equipment items supplied by “P.F.T.” 
Ask for a copy of “P.F.T.” Rotary Dis- 
tributors” (Bulletin 113). Address Pacific 
Flush Tank Co., 4241 Ravenswood Ave., 
Chicago, II. 


“The Odeeometer”—In a four-page il- 
lustrated folder the Advance Engineering 
Company of Chicago describes the novel 
Nordell “Odeeometer” and its manipulation. 
This new piece of apparatus has been de- 
signed to determine oxygen absorption (de- 
mand) values of sewages and other organic 
wastes within an hour. Especially is it 
recommended as a measuring device for 
quickly revealing the specific rates at which 
oxygen is required by sewages, sludges, or 
the mixed liquor in activated sludge plants 
—a very practical consideration in plant 
operation and control of air adjustments 
to meet changing conditions. The “Odee- 
ometer” is offered with the idea of ad- 
vancing the efficiencies and economies in 
activated sludge plant operation. For a 
copy of “The Odeeometer,” address Ad- 
vance Engineering Company, 141 West 


Jackson Blvd., Chicago, Ill. 


“The Chicago Comminutor”’—A new 
bulletin by Chicago Pump Company effec- 
tively describes their “Comminutor” which 
is now established in the sewerage field 
for eliminating the nuisance of handling 
screenings from sewage, for pump protec- 
tion and reducing floating solids in settling 
tanks. The “Comminutor” does the job of 
screening and shredding of screenings at 
one operation, and automatically does it 
edorlessly and away from flies below the 
sewage flow line. Essentially it is a sub- 
merged revolving drum screen with 4% inch 
spacings between bars. The revolving cut- 
ting teeth and stationary comb chop up the 
coarse solids continuously and render them 
small enough to pass the slots and settle 
out as sludge. The new booklet effectively 
illustrates the design and functions of the 
“Comminutor,” listing a number of success- 
ful installations. It does not mention an- 
other interesting use to which the “Com- 
minutor” has also been put—namely, as a 
flash mixer in chemical treatment of sew- 
age, while at the same time performing its 
normal primary function. For Comminu- 
tor Bulletin 128-H, address the Chicago 
Pump Company, 2336 Wolfram Street, 
Chicago, Ill. 


“Goetze Gaskets”’—In an attractively 
illustrated 64-page catalog, Goetze Gasket 
and Packing Company presents their com- 
plete line of metallic and semi-metallic 
gaskets, sheet and stuffing box packings. 
sealing compounds, gasket cutting tools 
valve discs, filter screens and: metal stamp- 
ings. Excellent blueprint diagrams, data 
on sizes and prices make of it a valuable 
catalog for anyone charged with purchase 
or use of gaskets and packings. For Cata- 
log No. 48, “Goetze Gaskets,” address 
Goetze Gasket and Packing Company, Inc. 
New Brunswick, N. J. 
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WY DIML LA ees 


or CORROSIVE SERVICE 


ee such as the above are regularly made by 
competent water works and sewerage engineers in 
reference to the service rendered by Hills-McCanna 
(Saunders' Patent) Valves. 
For chemical, gas or 
water service they have 
no equal in point of 
long life and depend- 


ability. 


Available in flange or 
screw types |/5” up to 
8”, with bodies made 
of alloys, or lined with 
glass, rubber or lead, 
to meet specific con- 
ditions. 


2353 W. NELSON ST. CHICAGO, ILL. 


Manufacturers of 














Automatic Force-Feed Lubricators, Tank Car Outlet Valves— 
Chemical Proportioning Pumps—Non-Ferrous Alloys—Thermome- 
ter Wells—Spark-proof Tools. 











SOONER OR LATER EVERY PLANT 
NEEDS THIS PROTECTION 


A olde) ol 4887 protected by Pittsburgh Chain-Link Fence 


is always prepared for the emergency when it comes. 





Besides, it pays for itself by its daily service in pre- 
venting petty thievery, and in the orderly control of 
ingress and egress from the plant. Pittsburgh Fence is 


sturdily constructed for long life with hard usage. We 


will be glad to estimate the cost of fencing your plant. 


PITTSBURGH STEEL CO. 


754 UNION TRUST BLDG. PITTSBURGH, PENNA. 
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Does YOUR 


) community 
suffer From 


( S-O “9 


SEWER ODORS are worse than embar- 
rassing; they're expensive. They cause 
| no end of trouble with citizens naturally 
indignant at having the community filled 
with disagreeable odors. But in the lines 
themselves, the same obnoxious gas, hy- 
drogen sulphide, generates sulphuric 
acid, which attacks the lime in mortar and 
cement.As a result, more than one Califor- 
nia community has had to replace costly 
lines completely eaten away by acid. 






































You can avoid both hazards by treating sew- 
| age with Bear Brand Chlorine. Chlorine kills the 
‘bacteria which generate hydrogen sulphide 
_and it neutralizes the gas once it has been . 
| formed. More than a score of California com- 
_munities chlorinate sewage for odor control, 
structure protection and disinfection. Costs 
_ are low both for installation of equipment and 
for upkeep. We'll be glad to send detailed 
| information on chlorination. Just let us know 
| your plant capacity and method of treatment. 


GREAT WESTERN 
os an, ELECTRO-CHEMICAL CO. 
6} 





g % 

— 9 MAIN STREET, SAN FRANCISCO 

% Meee oD «PLANT: PITTSBURG, CALIFORNIA 
“Wc 4151 BANDINI BLVD., LOS ANGELES 


ee 





Please mention WATER WorRKsS AND SEWERAGE—it helps. 
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FREE BOOKLET 


There are approximately 250,000 zeolite water softeners 
in this country alone—and yet accurate, up-to-date facts 
about zeolite have never before been completely set 
forth. 


This new booklet, ‘“Zeolites—Mining, Processing, 
Manufacture and Uses,” contains 30 pages of up-to-the- 
minute facts on Zeolite. It is illustrated with 84 ex- 
planatory pictures. The booklet gives a complete sum- 
mary of zeolite information, and will prove especially 
valuable to the water works engineer for his data files. 
























Write for your copy today. Address The Permutit 
Company, 330 West 42nd Street, New York City. 


HOTO shows “Acipco” cast-iron pipe and fittings in- ‘ 
stalled in sprinkling filter of recently completed sewage 
disposal plant. “Acipco's" manufacturing facilities and — a eri ] ) U | 


organization help simplify sewage disposal plant piping ws : 
problems. Address American Cast Iron Pipe Co., Birming- ewiiler Conditioning Equipment 
ham, Ala. 




















seme 0 pinion || SIMPLEX 


“Due to the vast differ- 
ence in shape of the angu- 
lar grains of Anthrafilt 
and due to the fact that 
the grains differ from 
each other in_ specific 
gravity, Anthrafilt does 
not classify to the degree 
that sand does after back- 
washing. This means that 
THE WHOLE DEPTH 
OF BED AND NOT 
MERELY THE UPPER 
SIX INCHES TAKES 


Venturi Type Meters 
Effluent Controllers | 
Filteration Plant Gauges 


Water Works Specialties 








PART IN THE FILTER & 
OPERATION.” 

References, samples and indicating WRITE FOR 
additional information on Recording 
request without obligation. Meter Register BULLETINS 








THE HUDSON 
COAL COMPANY 


Scranton, Pa. 


SIMPLEX VALVE & METER CO. 
6743 Upland Street 
Philadelphia, Pa. 


G. B. FILLMORE H. H. SHAVER 
General Sales Agent Asst. Gen. Sales Agent 


















































Do you mention WatEeR WorKS AND SEWERAGE? Please do. 
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Toledo, Ohio 
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Cincinnati, Ohio 


























602 Westport Ave. 














OMEGA GRAVIMETRIC FEEDERS 


Control the rate of feed by weight and not by volume. Made in several different types and 
sizes. Recent orders totaling 14 Gravimetric Feeders, mostly of the. type illustrated, have been 


Springfield, Ill. 
Beloit, Kansas 


Procter & Gamble Co. Topeka, Kansas 
St. Louis County Water Co., St. Louis, Mo. 


OMEGA specializes on material metering and feeding equipment, and offers a wide selection 
of both Gravimetric and Volumetric Feeders for either dry or liquid materials. 


OMEGA MACHINE COMPANY 


Kansas City, Mo. 








Stuffing Boxes 
or Levers 


PRODUCTS 


Aerators 

Automatic Boiler 
Blowdown 

Basin Level Controiters 

Chemical Propertioners 

Clarifiers 

Coagulant Feeders 

Dechiormators, 


Disk Filters 

Ory Chemical Feeders 

Filtration Piants 

Filter Underdrains 

Flow Indicators 

Gravity Filters 

Hot-Flow Water Softeners 

Hydraulec Valve Controls 

Hydrodarce Puritiers 

Iron Removal Plants 

Loss of Head Cauges 

Lime-Soda Water 
Softeners 

Lime Stakers and 


Manometers 

Oritice Feed Boxes 

Out Removal Friters 
Proportionmng Equipment 
Pressure Filters 
Recardonating Lquipment 
Rate of Flow Controtiers 


Sampling Tables 

Solenoid Operated 4-Way 
Valves 

Steam and Cas Purifiers 

Straimers and Distributing 
Morales 

Swimming Pool Filters 
and Equipment 

Sterihaers 

Taste and Oder Removel 
Plants 














Venturi Tubes and Infikce 
Merers 






Water Stilts 
Wat Chemical Feeders 
Zeolite Water Softeners 

















HE Infilco Type CD Rate of Flow Con- 

troller has all the actual controlling ele- 
ments inside the actuator casing. Complete 
absence of stuffing boxes, pivoted levers 
and movable counterweights from both the 
line of automatic control and _ released 
power assures accurate and sensitive rate 
of flow control. 


Operating rates are changed simply by 
moving a pointer. A reset automatically 
closes the control valve when the effluent 
is shut. One simple adjustment, low loss 
of head and compactness are but a few 
of the many other advantages. 


Send for Bulletin 67 


International Filter Co. 


Water ——- and Filtration Plants 
enera! Off 
59 Cast ven Buren Street. Cricago 


INTERNATIONAL 














‘METHOD OF | 
WATER MAIN CLEANING 


NATIONAL WATER MAIN CLEANING CO, 
SOCHURCH ST. NEW YORK 
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WATER-PROOFING 


with 


1 Original surface 


hacked. 


Water concentrated 
to enlarged bleeder 
holes by Sika #4A. 
3 Two bleeder holes 
plugged by Sika #2. 
Infiltrations concen- 
trated to bleeders. 
Inserting Sika #2 in- 
to last bleeder hole. 
All bleeder holes 
plugged with Sika 
#2, and trimmed to 
contour. 
Protective coat of 
Sika #2 cement plas- 
ter applied. 


Use Sika 


to stop water inflow 
through any masonry. 
Sika mixed with port- 
land cement easily ap- 
plied by hand — seals 
off infiltration from un- 
derground streams even 
under pressure. 


Write us about your 
problems 


Sika, Inc. 


, 1943 Grand Central Terminal, N. Y. City 
TLL nim Tn i nn i 
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LOCAL "WORK for MORE LOCAL WORKERS 
L OCAL labor is not only used for the laying but also for the 

manufacturing of Lock Joint Pressure Pipe, thus greatly re- 
lieving the local unemployment problem. - 


Lock Joint Pipe Co. Est. 1905. Ampere, N. J. 


LOUK JOINT 
REINFORCED CONCRETE PIPE 


PRESSURE ~ SEWER ~ CULVERT 


When writing to advertisers please mention WATER WoRKs AND SEWERAGE—Thank you. 
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Alvord, Burdick & 


Howson 

Engineers 

John W. Alvord, Charles B. 
Burdick, Louis R. Howson, 
Donald H. Maxwell. 

Water Works, Water Purifi- 
cation, Flood Relief, Sewer- 
age, Sewage Disposal, Drain- 
age, Appraisals, Power Gen- 
eration. 

Civie Opera Building, Chi- 
cago. 


Davis & Bankson 


Engineers 
ment, Sewerage, 


Disposal, 
Operation. 


Chester, Laboon, Campbell, 


Water Supply, Water Treat- 
Sewage 
Disposal, Garbage and Waste 
Valuations and 


717 Liberty Ave., Pittsburgh, 
Pa. 





Chicago Testing Labora- 





Black & Veatch 


Consulting Engineers 

Sewerage, Sewage Disposal, 

Water Supply, Water Puri- 

fication, Electric Lighting, 

Power Plants, Valuations, 

Special Investigations, Re— 

ports and Laboratory. 

~ Black, N. T. Veatch, 
r. 

Mutual Bidg., 

Kansas City, Mo. 


tory, Inc. 
and affiliated 


Inc. 


Engineers 
Hugh W. Skidmore 
Gene Abson 


search, 
Experts in Litigation. 
5236 Lake Shore Drive, 





Burns & McDonnell 


Engineering Co. 
McDonnell—Smith-Baldwin- 
Lambert-Timanus 
Consulting Engineers 
Waterworks Sewerage 
Lighting Appraisals 
Rate Investigations. 

Kansas City, Mo., 107 W. 
Linwood Blvd. 

Albany, New York 

11 No. Pearl St. 

Cincinnati, O. 
Transportation Bldg. 


Chicago. 


Nicholas S. Hill, Jr. 


Consulting Engineer 
Water Supply, Sewage Dis- 


posal, Hydraulic Develop— 
ments, Reports, Investiga— 
tions, Valuations, Rates, 


Design, Construction, Opera— 
tion, Management, Chemical 
and Biological Laboratories. 
112 East 19th St., New York. 


Potter, Alexander, C. E. 


Hydraulic Engineer and 
Sanitary Expert 

Sewerage and Sewage Dis- 

posal, Water Supply and 

Purification. 

50 Church St., New York. 








Chicago Paving Laboratory, 


Consulting and Inspecting 


Morris Knowles, Inc. 


Engineers 

Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Valuations, Labo- 
ratory, City Planning. 
Pittsburgh, Pa. 


Sheppard T. Powell 


Chemical Engineer 
Treatment of Water for In- 
dustrial Uses. 

Trade Waste Investigations 
and Correction. 

Technical Expert in Litiga- 
tions. 

330 N. Charles St., 
Baltimore, Maryland. 








Materials, Processes, Struc- 
tures, Consultation, Inspec-— 
tion, Testing, Design, Re- 
Investigation and 





Fuller & McClintock 


Engineers 
F. G. Cunningham 
C. A, Emerson, Jr. 
Elmer G. Manahan 
W. Donaldson 
Ernest W. Whitlock 
H. K. Gatley 


posal, Valuations. 
11 Park Place, 





Metcalf & Eddy 


Engineers 

Water, Sewage, Drainage, 
Refuse and Industrial Wastes 
Problems, Laboratory, Valu- 
ations. 

Statler Bldg., Boston. 





Sewage Treatment, Sewers, 
Waterworks, Water Purifi- 
cation, Drainage, Waste Dis— 


New York 





Malcolm Pirnie 

Engineer 

Water Supply, Treatment, 
Sewerage Reports, Plans, 
Estimates. 


Supervision and Operation. 

Valuation and Rates. 

25 W. 48rd St., New York, 
Ie Ee 


Whitman & Howard 


Harry W. Clark 

Associate Engineers 

(Est. 1869—Inc. 1924) 
Channing Howard 

Paul F. Howard 

Walter A. Janvrin 

C. Roger Pearson 

Water Supply, Water Puri- 
fication, Sewerage, Sewage 
Disposal, Water Front Im- 
provements and all Munici- 
pal and Industrial Develop- 
ment Problems, Investiga- 
tions, Reports, Designs, Su- 
pervision, Valuations. 

89 Broad St., Boston, Mass. 








P. S. Wilson 


Consultant in Sanitary and 
Hydraulic Engineering. 
Water Works Management. 
Glen Ridge, N. J 
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BELLEVUE STRATFORD 


One of the World's Great Hotels 
CLAUDE H. BENNETT, Gen. Mgr. 


In Philadelphia 


You will enjoy your stay at 
the Bellevue ... 
enjoy its world famous cuisine 

.. its smartly modern com- 
forts and appointments... 
its traditional hospitality. 


Your engagements, theatres, 
shops, sports and transporta- 


tion are conveniently close by. 


RATES AS LOW AS $3.50 


you will 

















U ~ 





























Room $950 Bath 


Restaurant 
Luncheon .......50c 
Dinner ........$1.00 


Cocktail Bar 


59. WEST 464 STREET 
NEW YORK N.Y. 


FW. BEROMANN, MGR. 
























Yes—we would like you to mention 


WATER WORKS AND SEWERAGE. 
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THE MODERN WAY 


to clean sewers is with 


INFLATED RUBBER SEWER- 
CLEANING BALLS 


They will remove everything movable, by 
the most practical and inexpensive method 
ever devised. 


Write us for literature and full information. 


W. J. VOIT RUBBER CORP. 


P. O. Box 250, Arcade Station 
Los Angeles, California 








are complete meter mountings, 
all copper and brass ... save 
ells, risers and couplings. Easily 
installed. Made in various 


heights. 


Write for catalog, 
ee FORD METER BOX CO. 


Sa’ WA BASH, INDIANA, U.S.A. 











ARROWHEAD 


GRATING and TREADS 





For Safety, Strength, 
Durability and Beauty. 


Catalog and quotations on request. 


Arrowhead Iron Works 


Kansas City, Mo. 


AND 








ONLY GLASS STANDARDS 
are always ACCURATE 


Noted authorities and all leading firms of 
the water supply field are using the Hellige 


CHLORINE non-fading, and, therefore, permanently reli- 
able, glass standards and handy Hellige 
Comparators as they offer exclusive features 


CONTROL and unequalled advantages. More than 500,- 
000 standards now in use. Approved and 
highly recommended. One apparatus for 
chlorine, pH control, and many other popular 
tests. 















Write today for detailed information. 


SBHELLIGE Inc. 


3702 Northern Blvd., Long Island City, N.Y. 











The Heavy-Duty Midget 4 
CHLOR-0-FEEDER 


Large variations of chlo- 


Injec- rine dosage: By 4 quick 
tion to speed adjustments of belt 
Water pulleys. 
ea puet poouvete penton 
: of residual chlorine: By 
a adjusting stroke length 
rom across a graduated scale 
Pw on_ the eccentric, 
oO - 


Drive motor: Started 
and stopped automatically 
by cross connection to on 
and off water pumps. 


Write for illustrated bulletin—address 


% PROPORTIONEERS % Inc. 


Associated with Builders Iron Foundry 
9 N. Codding Street Providence, R. I. 


a ai 





































pH SLIDE COMPARATORS 


With 
a 5 YEAR 
GUARANTEE 


This is a guarantee not car- 
ried by any other standards, 
whether liquid or artificial. 


All comparators are molded 
from Bakelite and work on the 
slide principle. 

Single Comparators $15.00. 
Water works set in wooden car- 
rying case, covering range of 
3 indicators, $40.00. Handbook, 
Modern pH and Chlorine Con- 
trol, free on request. 


W. A. TAYLOR & CO. Ine 


871 Linden Ave., Balto., Md. 



















EVERSON Chlorinators 


New type, remarkably low priced, all- : 
Gas purpose Gas Chlorinators with metered Electric 


control and many new automatic safety features that 
permit accurate operation by anyone. Wide capacity 
range. 3 sizes. By far the most for the money on 
today’s market. Also, Chemical-feed Chlorinators and 
the EVERSON Electric Chlorinators that manufacture 
Sodium Hypochlorite or chlorine gas from ordinary 
salt and water. Write for bulletins and prices. 


EVERSON FILTER CO., 633 W. Lake Si., CHICAGO, U. S.A. 


















Chlorine and Ammonia 
Control Apparatus 


The Filelor Company 
99th Street & Woodland Avenue, Philadelphia, Pa. 


Please mention WATER WorRKS AND SEWERAGE—it helps. 











ROBERTS 
FILTER MANUFACTURING CO. 
607 Columbia Ave., Darby. Penna. 


Manufacturers of Pressure and Gravity Type 
Water Filters and Specialties for Water Puri- 
fication and Sewage Treatment Plants. 


We contract for complete installation of me- 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 


Write us concerning your Sanitary Problems. 













































ADVERTISERS 


Alvord, Burdick & Howson............... 50 
American Cast Iron Pipe Co............... 48 
Arrowhead Iron Works............seee0- 51 
Atlas Mineral Products Co. of Pa., The...... 7 
Bellevue Stratford Hotel.................- 50 
A i ead Hea x ok ee Bae 50 
pS Bl, Serre ere eee 45 
Burns & McDonnell Engr. Co.............. 50 
Carborundum Company, The.............. 9 
Cast Iron Pipe Research Asso., The........ 12 
ey I, PE Ded cw vee b o0e ve vette 50 
Chicago Pump Company..........ssseeee~ 10 
Chicago Testing Laboratory, Inc.......... 50 
EEE Te ee 4 
eee ee Third Cover 
Dresser Manufacturing Co., S. R........... 45 
Bdson Corporation, TRE... ...cccccccccsce 52 
Electro Bleaching Gas Co................. 11 
ee cat be eeeredeaw en 51 
NS Wi ae ord dia ve Whe new oe 51 
ee . b LG aibieaee webuaa’ 51 
i i eed ae drank aly 50 
Great Western Electro-Chemical Co........ 47 
ER Pe Pe a ee ee 51 
pS 50 





CLEARING HOUSE 


TRANSITS AND LEVELS 


Largest stock in UNITED STATES of guar- 
anteed Rebuilt Transits and Levels for RENT 
(with purchase option) or for SALE (on easy 
payment plan if desired). Every instrument 
repaired in our own factory. Sold subject to 
field test. 





Complete and economical REPAIRS to your 
instrument regardless of make—by expert 
instrument makers. Shipping container on 
request. Estimates free. Your instrument 
deserves factory service. 


Write for new descriptive list and rental 
schedule WWS-911. 


WARREN-KNIGHT CO. 


Makers of Sterling Surveying Instruments. 


Headquarters for Field Equipment and 
Drafting Room Supplies 


136 North 12th Street Philadelphia, Pa. 





PRICED FOR QUICK SALE 


Several used trenchers: both wheel and 
ladder types, for large or small jobs. 
Good condition. Attractive deals, cash or 
terms Get full details. Box 105, Water 
Works and Sewerage, 400 W. Madison St., 
Chicago, IIl. 











THE INTERESTS of the Canal Lining 
Company, Inc., in United States Patent 
No. 480,838 and United States Patent No. 
1,776,941 will be sold at public auction at 
the Court House in the City of Allen- 
town, Pennsylvania, on December 20th, 
1935, at 1:30 p. m. Also License Agree- 
ments covering the same patents. These 
patents cover improvements in Ditch 
Plows and improvements in Ditch Trim- 
mers. Further information to those in- 
terested can be secured by writing to 
Canal Lining Company, Inc., Allentown, 
Pennsylvania. 


Do you mention 
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So. Boston, Mass. 
HICAGO: 3500 N. Long Ave. 


Pumps, Suction Hose and Pump Accessortes 


EDSON’S NEW HAND PUMP 


Smallest Diaphram Pump Made, 2” Suction 
ope Discharge. Capacity 1400 G.P.H. Weight 
8. 


THE EDSON CORP’N, 49 “D” Street 


naw eee: 142 Ashland Pl., Brooklyn 


Catalog ‘“‘T’’ Gives Full Data, Also Edson Hand and Power 








Use LAMOTTE EQUIPMENT /or 


pH Control—-Residual Chlorine Control 


Boiler Feed Water Control 


LAMOTTE CHEMICAL PRODUCTS CO. 


442 Light Street, Baltimore, Md. 











STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 


styles, sizes and weights. 
Write for Catalog and Prices 


SOUTH BEND FOUNDRY CO. 


SOUTH BEND, INDIANA 


All Kinds of Gray Irom Castings 








WaTER WorRKS AND SEWERAGE? Please do. 


































HOW UNIFORM 
THE DORRCO DISTRIBUTOR 








Aerial view of Cedar Rapids trickling filter installation. Eight 167 ft. Dorrco Distributors used. 
Cedar Rapids, lowa, has the country's largest rotary distributor installation—a 


battery of 8 Dorrco Distributors, each 167 ft. in diameter, with a combined capacity 
of 8800 gallons per minute. 





They wanted to know definitely what we meant when we talked of the uniformity 
of distribution effected by Dorrco Distributors. And they found out in the most 
convincing way possible—detailed field testing of their own installation by an 
impartial outside engineer. 


A Complete Line of 
Sanitary Engineering 








Equipment 
Here are the results which speak for themselves: 
Bar Screens Dy) . 
= Ser Trickling Per Cent Per Cent 
ine Ccreens Filter Gals./Sq. Yd./Day of Average Variation 
as . No. | ; 630 100.16 +-0.16 
Detritors No. 2 siete aa 99.52 —0.48 
Clarifiers Rae ettae 636 101.11 +111 
. No. 4.. Saute 99.52 —0.48 
Digesters No. 5.. 634 100.79 +0.79 
No. 6 Lauda aecnnee ae, Se 98.57 — 1.43 
r ee ; 
Aerato ; DIMI ciiott cn icacgevabnaiiae 613 97.46 —2.54 
Distributors Ra eee Re cea 647 102.86 +-2.86 
Flocculators iiss stirs dacaaeii 629 
Mixers @ The greatest variation from the average rate of delivery was +2.86 
Pumps r cent and the average variation for all 8 trickling filters 1.2 per cent. 
P @ Here are certain comments made by the ergineers in charge of the 
tests: 
"We believe this is an exceptionally good performance—and we have 
hesitancy in recommending unqualified acceptance of this equip- 








oad ( 


he Dorrco Distributor applies sewage evenly and uniformly over every square yard of filter area 








it every revolution, thus effecting maximum utilization of investment in the bed. 





A note to our nearest office will bring you full particulars. 


me DORR COMPANY "<. 


CHICAGO = gw )3=C ENGINEERS ¢ 247 Park Ave., New York ¢ (05 ANGILES 


DORR TECHNICAL SERVICES AND EQUIPMENT ARE AVAILABLE FROM THE FOLLOWING COMPANIES: 


HOLLAND: Dorr-Oliver N. V. The Hague ENGLAND: Dorr-Oliver Company Ltd., London GERMANY: Dorr Gesellschaft, m. b. H. Berlin 


; AUSTRALIA: Crossle & Duffy Pty. Ltd., Melbourne : Co. Inc., Toki 
FRANCE: Soc. Dorr-Oliver, Paris SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg JAPAN: Andrews & George Co. Inc., Tokio 























‘FAMOUS VICTIMS OF WATER-BORNE DISEASES « 


H 
t 


hy 


LOST to the WORLD OF LETTERS 
—HEGEL, Great Rationalist 


pyaiter as Aristotle's only rival in the field of logic, Hegel, German 
Philosopher, fell a victim of cholera—a water-borne disease—in 
1831. His tenet of philosophy— the application of past experience in 
solving present problems—would admit no such calamity today. No 
more need the spectre of water-borne disease stalk drinking 
water supplies—when CHLORINATION'S ready protection offers a 
constant guard. 


Wa&T Visible Vacuum Chlorinators take the guesswork out of that 
protection. Years of experience show their complete reliability, low 
maintenance cost and simplicity of operation. 

When the cost of chlorination is so low—less than a penny per 
person per year—it takes no feat of logic to deduce the fact that 
every water supply deserves this same protection—a positive 
safeguard, when W&T Visible Vacuum Chlorinators are used. 

The tenet of modern public health practice is “The Only Safe 
Water is a Sterilized Water.” 


Technical Publications 38, 157 and 158 describing W&T 
Visible Vacuum Chlorinators are yours for the asking. 


WALLACE & TIERNAN CO., Inc. 


Manufacturers of Chlorine and AG Ammonia Control Apparatus 
<v 
NEWARK, NEW JERSEY Branches in Principal Cities...Main Factory, Belleville, N. J. 








er 


